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12 sE~ 97~

Ronorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Mt. Hop. Lake Dam in Morris
County, New Jersey which has bean pr.p*r.d under authoriution of the Dam
Inspection Act , Public Law 92—367. A brief assessment of the dam’s
condition is given in the front of ths report.

Based on visual inspection, available record., calculation, and past
operational performance, Mt. Hope Lake Dam e a high hasard potential
structure, is judged to be in fair overall ‘condition. The dim’s spillvay is
considered inadequate since 77Z of the Probable Maxim~~ Flood would overtop
the dam. To insure adequacy of the attucture the following actions, as a
minim~~, are reco~~ended.

a. The spillva y ’s adequacy should be determined by a qualified
professional consultan’ engaged by the owner using more sophisticated
method., procedure., and studies within six month. from the date of approval
of this report. Any remedial measures necessary to insure the adequacy of
the spillway and to prevent overtopping should be initiated within calendar
year 1980. In the interim, a detailed emergency operation plan end warning
system should be promptly developed. Also, during periods of unusually
heavy precipitation , around the clock surveillance should be provided.

b. Within six month. from the date of approval of thi,  rep ort a program
should be implemented to regularly observe seepage.

c. The steel grate walkway over the spiliway should be repaired or
replaced within three months from the data of approval of this report.
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4 Honorable kenden T. Byrne

d. The following remedial action. •hould be completed within six months
fro. the date of approval of this report:

Cl) All trees and brush on the embankment should be removed and the
dam surface should be properly stabilized.

(2) The concrete surface of the spillway should be repaired by
properly grouting spell. and restoring deteriorated areas and coating with
an epoxy sealant.

(3) Riprap on the upstream face of the embankment should be
renovated to provide adequate uniform slope protection.

(4) The spiliway downstream channel should be cleared of
significant obstructions.

(3) The outlet works should be thoroughly inspected and renovated
if necessary.

c The owner of the darn should initiate a program of periodic
inspection and maintenance, the complete records of which should be kept on
file. A visual inspection of the darn and appurtenances should be made
annually and reported on a standardized check—list form.

A copy of the report is being furnished to Mr . Dirk C. Ro fman , New Jer sey
Department of Environmental Protection , the desi gnated State Office contact
for thi. program. Within five days of the date of this letter , a copy wi ll
also be sent to Congressman James A. Courter of the Thirteenth District.
Under the provision of the Freedom of Information Act , the inspection report
will  be subject to release by th is off ice , upon r eque st , f ive days a f t e r the
date of this letter .

Additional copies of this report may be obta ined from the National Technical
Information Services (NT I S) , Spring f ield , Vi rginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.
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NAP*N—D
Honorable Brendan T. Byrne

An important aspec t of the Dam Safety Program will be the i.plssentation of
the reccamendation. made as a result of the inspection . We accordingly
request that we be advised of proposed action s taken by the State to
implement our recoemendations.

Sincerely,

~~ ~~~;4~4~- ‘
,l-

~
1 luck /“7JAMES G. TON
As stated /t~~ Colonel , Corps of Engineers

( —
~~
( District Engineer

Copies furnished:
Dirk C. Hofman, PE., Deputy Director
Division of Water Resources p1

N.J. Dept. of Environmental protection
P.O. Box CN029
Trenton, NJ 08625

John O’Dovd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept . of Environmental protection
P.O. Box CN029
Trenton, NJ 08625
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MT. HOPE LAZE DAN (NJ00464)
(

CORPS OF ENGINEER S ASSESSMENT OF GENERAL CONDITIONS

This darn was inspected on 2 May and 6 June 1979 by Storch Engineers,
under contract to the State of New Jersey. The State, under agreement
wi th the U.S. Army Engineer District , Philadelphia, had this tr
inspection performed in accordance with the National Darn Inspection
Act, Public Law 92—367.

Mt. Hope Lake Darn, a high hazard potential structure, is judged to be
in fair overall condition. The dam ’s spiliway is considered
inadequate since 77% of the Probable Maximum Flood would overtop the
darn. To insure adequacy of the structure the following actions, as a
minimum , are recoemended.

a. The spi liway ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
method., procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b. Within six months from the date of ~approval of this report a
program should be implemented to regularly àbserve seepage.

c The steel grate walkway over the spillway should be repaired
or replaced within three months from the date of approval of this
report.

d. The following remedial actions should be completed within six fmonths from the date of approval of this report:

(1) All t rees and brush on the embankment should be removed
and the dam surface should be properl y stabil ized .

(~
) The concrete surface of the spi llway should be repaired

by properly grouting spells and restoring deteriorated areas and
coating with an epoxy sealant.

(3) Riprap on the upstream face of the embankment should be
renovated to provide adequate uniform slope protection.

(4) The spillway downstream channel should be cleared of
significant  obstructions.
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(5) The outlet works should be thoroughly inspected and
renovated I f  necessary.

e. The owner of the dam should initiate a program of periodic
inspection and maintenance, the complete records of which should be
kept on file. A visual inspection of the darn and appurtenances should
be made annually and reported on a standardized check—list form.

APPROVED: ~~~~~~~~~~~ O2’:
S C. ION

~g4~Co1onel, Corps of Engineers
District Engineer

DATE:____________
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mt. Hope Lake Dam , NJ00464
State Located: New Jersey
County Located : Morris
Drainage Basin: Passaic River
Stream: Wh i te Meadow Brook
Dates of Inspection: May 2, 1979; June 6, 1979

Assessmen t of Genera l Conditi on of Dam

Based on visual inspections , past operati onal performance and Phase I
eng ineering analyses , Mt. Hope Lake Dam is assessed as being in fair
overall condition .

Hydraulic and hydrologic analyses indicate that the spiliway is inadequate.
The spillway is not capable of passing the designated Spillway Design
Flood (SDF) wi thout overtopping the dam . The SDF for Mt. Hope Lake Dam
is equal to the Probable Maximum Flood (PMF). The spiliway is capabl e
of passing approxima tely 76 percent of the PMF.

Therefore, the owner should engage a qualified professional engineer in
the near future to perform accurate hydraul ic and hydrol ogic analyses
relating to sp i l iway capacity . Based on the findi ngs of the analyses,
remedial measures should be undertaken to prevent overtopping of the dam
resul ti ng from a storm equivalent to the SDF. In the interim , a detailed
emergency operation plan and warning system should be promptly developed .
Mi so during periods of unusually heavy precipitation , around the clock
surveillance should be provided .

C)
I 
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Three zones of seepage are present along the downstream toe of dam.
Arrangments should be made soon to monitor the seepage on a monthly
basis. The monitoring should be performed by a qualified professional
engineer.

The condition of the steel gra te walkway over the spillway is hazardous
and the walkway should be repaired or replaced soon.

It is further reco~tunended that the following measures be undertaken by
the owner in the near future :

S. ~

1) All trees and brush on the embankment should be removed and the dam —

surface should be properly stabilized .

2) The concrete surface of the spiliway should be repa i red by properly
grou ting spalls and restoring deteriorated areas and coating with
an epoxy sealant.

3) Riprap on the upstream face of embankment should be renovated to
prov ide adequate uniform slope protection.

4) The splitway downstream channel should be cleared of significant
obstructions.

5) The outlet works should be thoroughly inspected and renovated if
necessary.

• The owner should , in the near future , implemen t a program of per iodic
— 

inspec tion and maintenance for the dam. Repa i rs should be made as
requ ired and the following maintenance should be performed annually:
remove adverse vegetation from the embankment, fill and sod any eroded

11
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surfaces , repair riprap and clear the downstream channel . As part of
the maintenance program, the lake should be lowered at least once every

• five years at which time the lake should be cleaned and normally submerged
portions of the dam and spiliway inspected and repaired.

Richard J~. McDermott, P.E.

7/ John E. Gribbin , P.E.
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PREFACE

This report is prepared under guidance contained In the Recommended
i.~uIdelin es fur Safety Inspection of Dams , for Phase I Invest i gations.
Copies of these guidelines m ay be obtained from the Office of Chief
of thy ineers , Washin gto n , D.C. 30214. The purpose of a Phase I
Investi gation Is to identify expedit iously those dam-is which may
pose hazards to human l i fe or property . The assessment of the
general condition of the dam is based upon avai labl e data and
visua l inspections. Detailed investi gation , and analyses Involving
topographic mapping, subsurface investi gatio ns , testing , and detailed
compu tational evaluations are beyond the scope of a Phase I lnv est iqat lo n;
however , the investi gation is intended to identify any need for
such studies.

In reviewing this report, It should be re.i l i:ed that the reported
condition of the damn is based om~ observations of field cond itions FT
at the time of inspection along with data ava i lab le  to the Inspection
team. It is important to note that the condit ion of daii depends on
numerous and constant ly changing Internal and extornal c~ud it Ions
anu is evolutionary In nature . It would be Incorrect to assume
that the present condi t ion of the dam wi l l  continue to represent
tie condi t ion of the dam at some point in the future . Only throuah
continued care and inspection can there be any chance that the
unsafe conditions be de tected .

Phase I Inspections are not intended to provide deta i led hydroloqlc
ana hydraulic analyses. In accordance w ith  the e’ tahli shed Guidelines ,
the Spillway Test flood is based on the estimattld “Probable Maximum

• Flood” for the region (grea test reasonably possible s t om~i runoff),
-

• or fract iens thereof. The test flood provides a measure of relative
sp il lway capacity and serves as an aid In determining the r’,~’ed for
more detailed hydrologic and hydraulic studies 1 considering the

‘ size of the darn , its general condition and the downstream damage
potential.

v ii
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PHASE I INSPECTION REPOR T
NATIONAL DAM SAFETY PROGRAM

MT. HOPE LAKE DAM, NJ00464

SECTION 1: PROJECT INFORMATION

1.1 General

A. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary of
the Army, through the Corps of Engineers to initiate a National
Program of Dam Inspection throughout the Un i ted States. The
Division of Water Resources of the New Jersey Department of
Env ironmenta l Protection (NJDEP) in cooperation with the
Philadelphia District of the Corps of Eng i neers has been
ass i gned the responsibility of supervising the Insp ection of
darns within the State of New Jersey. Storch Engineers has

• been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers .

• b. Purpose of Inspection

The visual inspections of Mt. Hope Lake Dam were made on
May 2, 1979 and June 6, 1979. The purpose of the inspections
was to make a general assessment of the structural Integrity
and operational adequacy of the dam structure and Its

- 
I appurtenances.

1
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1.2 Description of Project

a. Description of Dam and Appurtenances

Mt. Hope Lake Dam Is an earthflll dam with a free overflow
concrete and timber weir spiflway. The embankment Is 1252

feet long with top width of 12 feet. The upstream and downstream
faces have slopes of 2.5 horizont~tl to 1 vertical and 3 horIzontal
to 1 vertIcal , respeci vely. The embankmen t is generally
covered with trees, brush and grass with a foot path located
alon g the crest for its entire length. The upstream slope Is
protected by dumped riprap. No cut-off structure is shown
wi thin the dam on the original desi gn drawing. The spiliway is
constructed for two staged operation. A primary crest, consisting
of a 4-foot long timber flashboard , i s loca ted between two
concrete weir sections comprising the secondary crest. The
concrete secondary crest has a tota l length of 18 feet and an
eleva tion of 797.0 (N.G.V.D.) while the primary crest is set
at elevation 796.5. The overall spil lway crest length is 22
feet. A steel gra te pedestrian wa lkway spans the full length
of the splllway . The bottom of the walkway Is approximately
2.7 feet above the spiliway crest.

The crest of dam Is at elevation 802.0 and is 5.0 feet (measured
vertically) above the secondary crest of the spiliway . The
maximum height of dam is 18 feet.

The outlet works consists of one 12- i nch diameter cast I ron
pipe wi th a gate valve located near the discharge end . The
outlet works pipe Is located approximately 300 feet from the

east end of the dam while the spiliway Is located at the west
end of the dam .

2 
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b. Location

Mt. Hope Lake Dam is located in the Township of Rockaway,
Morris County, New Jersey. Constructed across White Meadow Brook,
the dam inpounds Mt. Hope Lake which is also known as Mill
Pond. Principal access to the dam is by a local unpaved road.

k
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c. Size and Hazard Classification

Size and Hazard Classification criteria presented in
“Recommended Guidelines for Safety Inspection of Darns”,
published by the U.S. Army Corps of Eng ineers are as
follows :

SIZE CLASSIFICATION

Impoundment

Category Storage (Ac-ft ) Height (Ft)
Small < 1000 and �50 <40 and �25
Intermediate � 1000 and <50,000 � 40 and < 100
Large - � 50,000 � 100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)

Low None expected (no per- Minima l (Undeveloped
manen t structures for to occas ional structures

-
• human habitation) or agriculture )

Significant Few (No urban develop- Apprec iable (Notable
men ts ~nd no more than agricultu re,lndustry
a small number of or structures)
inhabitable structures)

High More than few Excess ive (ExtensIve
• communi ty, industry

or agr icul ture)

• 4
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The following charac teristics relating to size and downstream
hazard for Mt. Hope Lake Dam have been obtained for this
Phase I assessment:

Storage: 1953 acre-feet • 
-

Height: 18 feet 
—

Potenti al Loss of Life:

Three houses are located 300 feet downstream from the
outlet works. Dam failure due to overtopping could cause
inundation of these structures to a depth of approx imately
1 foot above first floor el evation resulting In the
potential loss of more than a few lives. Four additional
houses are l ocated about 1000 feet downstream from the
dam. These structures would be inundated to a lesser
extent than would the houses nearer to the dam.

Potential Econom ic Loss:

L 

Approximately seven houses could sustain water damage as
a result of dam failure due to overtopping.

Therefore, Mt. Hope Lake Dam is classified as “Intermediate ”
size and “High” hazard potential.

d. Ownership

Mt. Hope Lake Dam is owned and operated by Halecrest Corp.,
Mt. Hope, New Jersey.

5 u:
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e. Purpose of Dam

The purpose of the dam is the Impoundment of a lake used for
recreation.

f. Design and Construction History

Mt. Hope Lake Dam was desi gned and constructed In 1944 by the
J.G. White Engineering Company. Reportedly, it has not been
al tered or repai red since that time. 

•

g. Norma l Operatio nal Procedures

The dam and appurtenances are maintained by the Halecrest
Corp. through its subsidiary company , the Mt. Hope Mining Co.
There is no fixed schedule of maintenance ; repairs are made as
the need arises.

Reportedly, the outlet works is kept in working condition
al though it has not been used to lower the lake since the dam
was origina l ly constructed .

1.3 Pertinent Data

a. Drainage Area 1.9 sq. mi.

b. Discharge at Dam Site

Maximum known fl ood at dam site Unknown
Outlet works at normal pool

elevation 10 c.f.s.
Spiliway capacity at top of dam 858 c.f.-s.

.*I
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c. Eleva tion (Feet above MSL)

Top of dam 802.0
Maximum pool-design surcharge 802.6
Recreation pool 797.0
Spillway crest — primary crest 796.5

- secondary crest 797.0
-‘ Stream bed at center line

o.f dam 785.0
Max imum tailwa ter 801± (at splllway)

d. Reservoir

Length of maximum pool 5500 feet
Length of recreati on pool 4900 feet

e. Storage (Acre- feet)

Recreation pool 633 acre-feet
Design Surcharge 2138 acre-feet
Top of Dam 1953 acre-feet

f. Reservoir Surface (Acres)

Top of dam 307 acres
Maximum pool 310 acres
Recreation pool 190 acres
Splulway crest 190 acres

- ;  7
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g. Dam

Type Earthfi ll
Length 1252 feet
Hydraulic height - 18 feet
Side slopes - Upstream 3 horiz. to I vert.

- Downstream 2.5 horlz. to 1 vert.
Zoning Unknown
Imperv ious core Unknown
Cutoff Unknown
Grout curta in Unknown

h. Diversion and Regulating Tunnel N.A.

1. SpilIway

Type Uncontrolled concrete weir
Length of weir - prImary 4 feet

- secondary 18 feet
Crest elevation — primary 796.5

- secondary 797.0
Gates N.A.
Approach channel N.A .
Discharge channel Concrete lined channel

j . Regula ting outlets 12” dia.cast iron pipe
with gate 

valve8
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SECTION 2: ENGINEERING DATA

2.1 Des1~~

No calcula tions or reports pertaining to the dam could be obtained .
Construction drawings titled “Plan of Proposed Dam and Spiliway ” by
the J.G. Wh ite Eng ineer ing Company , dated AprI l 2, 1942, are available.
The drawings Include the following :

1. Plan of Darn wi th Topography
H 2. ProfIles of Dam and Splllwa,y

3. SectIons of Dam and Spiliway

2.2 Construction

No data or reports pertai n ing to the construction of the dam are
ava ilable.

2.3 Operation

No records of operation of the lake or dam and no Inspection reports
subsequent to construction are ava ilable.

2.4 EvaluatIon

a. Ava ilability

Ava ilable engineering information is limited to the construction
plans by J.G. White Eng i neeri ng Company, on file at Mt. Hope
Min ing Co.

I
9
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b. Adequacy

The availabl e engineering information forms a limited description
of the subject dam and is considered to be of limited assistance
in the performance of a Phase I evaluation. A list of absent
informatIon is Included in paragraph 7.1.b.

c. Validity

- 

The description of the spiliway found on the construction
drawing s was found to be at variance with observations made
during the inspections. Most other information contained on

- the construction drawings tha t could be verified is valid- 

within a reasonable allowance for error.

I

4
10 

- -- 

~~~~~~~~

- -

-

~~~~~~~~~~~~~~~~~~~

-

~~~~~~~~~ ~~~

ks.. ~~~~~~~ —~-—---— -~--— —~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_________



SECTION 3: VISUAL INSPECTION

____________
3.1 Find1n~~

a. General

The inspections of Mt. Hope Lake Dam were performed on
May 2, 1979 and June 6, 1979 by staff members of Storch

:1 Engineers . A copy of the visual inspection check list is
H contained in Appendix I. The following procedures were

employed for the inspec tions:

1. The embankment of the dam , appurtenant structures and
adjacent areas were examined .

2. The embankment and accessible appurtenant structures were
measured and key elevations determined by surveyors
level.

3. Key elevations of downstream channel , typical section and
eleva tions of adjacent areas were determined by hand
level .

4. The embankment, appurtenant structures and adjacent areas
were photographed .

b. Dam

The horizonta l alignment of the embankment appears to be In
conformance with the construction drawings. The vertical
ali gnment of the dam crest is generally level wi th some

* 
irregularity .

The crest of the embankment is partially covered with grass
with a bare strip located along its center formi ng a foot
path. Both the upstream and downstream slopes are thickly

* 
11
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wooded wi th trees and brush and a foot path is worn into the
downstream slope at a point near the east end of dam. The 

•

upstream slope is protected by riprap along most of its length .
The overall condition of the riprap is fair. Variations In
the thickness of riprap along the dam were observed .

Adjacent to the downstream toe of embankment , along the west
portion of the dam , a ditch or swale containing standing water
was observed. The source of the water cannot be determined
without further investigation. The swale possibly could have
been excavated at the time of original construction to provide
fill for the embankment.

Seepage was observed di schargi ng as a trickle from the toe of I
embankment approximately 25 feet east of the outlet works at a
point where a stream flowed prior to the construction of the
dam. Orange colored deposits were noted at the discharge
point. Two other zones of seepage were observed at the toe of
embankment along the west portion of the dam. The seepage was
manifest as orange deposits in the standing water. ;~:

H
The generalized soil description of the dam site consists of
glacial terminal moraine overlying gneissic bedrock (Byram
Gneiss) at or near the surface. The termi nal moraine consists
of an unassor ted and heterogeneous m ixture of materials ,
rangi ng in size from clay to boul ders, deposited at the outer
edge of the ice sheet during the Wisconsin stage of continental
glaciation .

c. Appurtenant Structures

The concrete overflow section of the spillway is generally In
fair condition. The upstream end of the east training wall Is

12
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severely spalled and at one l ocation reinforcing rods are
exposed. Spalling was also observed on the west train ing wall
near the waterline . The concrete slab forming the spillway
crest and apron appears to be In satisfactory condition .
Riprap along the spilIway section also appeared to be In
satisfactory condition. The walkway over the spillway is H
constructed wi th a steel grate surface and one section of the
grate is absent resulting in a hazardous condition .

The oUtlet works consists of a 12—inch cast iron pipe wi th a
gate valve. The only component that àan be observed is the
cover of the steel gate valve casing. The cover which Is
locked and sign ificantly rusted, did not appear to have been a

recently removed for gate operation .

d. Reservoir Area

Mt. Hope Lake is an irregularly shaped lake wi th a maximum
width of approximately 4900 feet. The north shore is domina ted
by structures connected wi th the Mt. Hope Mining Company.
Some homes are l ocated along the west shore of the lake. The
overall topography of the reservoir area is wooded with
moderate to steep shores having an average grade of 10 percent.

e. Downstream Channel

The spillway discharges Into a shallow and winding channel
partiall y obstructed with trees, weeds, rocks and debris. The
gradient of the channel Increases wi th distance from the dam *

and the shape of the channel becomes better defined further
downstream. Reportedly, prior to construction of the dam , two
streams flowed through the area now occupied by Mt. Hope Lake.
After construction , one stream became the splllway downstream
channel and the bed of the other stream became the outlet
works discharge channel .

-
13

—~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The level of water in Mt. Hope Lake Is regulated naturally by
discharge over the splllway of the dam. The lake reportedly Is
never lowered for any purpose. Reportedly, the gate valve is not
opened at times of severe storms to au gmen t the capac i ty of the
splliway .

4.2 Ma intenance of the Dam

There Is no program of regular i nspecti on and m aintenance of the
dam and appurtenant structures. Maintenance is performed by the
maintenance staff of the Mt. Hope Mining Co. on an “as needed ”
basIs.

4.3 Maintenance of Operating Facilities

Ma i ntenance of operati ng fac i l iti es is performed on an “as needed”
basis. The gate valve of the outlet works reportedly is operated
every year to confirm that It remains in working condition .

4.4 Uescriptlon of Warning System

Reportedly, there Is no warning system In use at the present time.

— 4.5 Evalua tIon of Operational Adequacy

The operati on of the dam has been sati sfactory to the extent that
It has not been known to have overtopped since It was constructed
In 1942.

14 
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MaIntenance documentation Is poor and the main tenance program for
the dam appears to be Insuffic ient In the following areas:

1. Tree s and brush on embankment not removed.
2. Spaluing of splliway training wall not repaired.
3. Accumula tion of debris in downstream channel not removed.
4. Cover on gate valve casing allowed to rust excessively.
5. Absent section of steel grate on spillway walkway not

replaced.

6. Wearing of downstream slope of embankment by pedestrians not
corrected.

I 

I
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SECTION 5: HYDRAULIC /HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

Size and hazard classification were used in conjunction wi th
“Recornended Gu id el ines for Safety Inspect ion of Dams,”
published by the U.S. Army Corps of Engineers to establish the
SDF (Spi l iway Design Flood) for Mt. Hope Lake Dam. The
appropriate SDF range for this facility is the PMF (Probable
Max imum Flood). 

‘ 1

The inflow hydrograph for Mt. Hope Lake Dam was calculated
usIn g the Soil Conservation Service Triangular Unit Hydrograph
with curvilinear transformation and the HEC— 1—DB computer
program. General hydrologic characteristics used In this

P method were computed using USGS quadrangles and aerial
photographs. The drainage area contributing to Mt. Hope Lake
is 1.9 square miles and most of the watershed is undeveloped .
The SDF peak was computed to be 11,570 c.f.s.

Reservo i r storage capaci ti es were esti mated usi ng surface
areas measured from USGS quadrangles. Discharge rates for the
spiliway were computed by the use of a weir formula
appropriate for the configuration of its overflow sections.
(See Appendix 4). The capacity of the spillway with water
level equal to the top of dam was compu ted to be 858 c.f.s.

The SDF Inflow hydrograph was routed through the spiliway at
Mt. Hope Lake Dam using the HEC-1-DB computer program. For

* routing analysis , the overall length of the dam wi th crest
elevation at 802.0 (N.G V.O.) was taken to be 1252 feet. The

16
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routing indicated that the dam would be overtopped by the SUE.
The overtopping, in a non-breach condition would occur for
about 4.1 hours with a maximum flow height above the dam crest
of approximately 0.6 foot and a maximum overall discharge of
2545 c.f s. The spillway Is capable of passing approxima tely
76 percent of the PtIF wi th lake level equal to the crest of
dam.

A breach analysis for the dam was performed using the HEC—1—D8
computer program. The breach section was assumed to be located -~~~

in the area of the outlet works which Is the location of
maxirnuni height of dam. The analysis indicated that three
homes located 300 feet downstream from the dam would be inundated
to a depth of approximately 1 foot above their first floor
elevation. Four additional homes located 1000 feet downstream
from the dam would be inundated to a lesser extent.

The three homes 300 feet downstream from the dam are located
along the outlet works discharge channel . Flow in this channel
woul d not exceed 1000 c.f.s. during non-failure conditions
since spiliway discharge is conveyed by a separate channel .
Such a magni tude of flow corresponds to a water level at the
three homes approximately 2 feet below their first floor

j elevation.

Therefore, dam failure due to overtopping would increase
downstream flow from a level 2 feet below the first floors of
the three homes to a level 1 foot above these first floors.
This analysis indicated that dam failure due to overtopping
would sign ificantly Increase the hazard to loss of life down—
stream from the dam from that which would exist wi thout over—
topping failure.

17
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However, the spiuiway is capable of passing more than 1/2 PMF
wi th lake level equal to the crest of dam. Accordingly, the
subject spilIway is assessed as being inadequate in accordance
with cri teria developed by the U.S. Army Corps of Engineers.

b. Experience Data

Reportedly, Mt. Hope Lake Darn has never been overtopped since
it was constructed.

c. Vi sual Observation
S

At the time of field inspection there was no evidence of
recent overtopping to the dam.

d. Overtopping Potential

As indicated in paragraph 5.1.a, a storm of magn itude equal to
the SOF would cause overtopping of the dam to a height of
0.6 foot in a non-breach condition. The spiliway is capable
of passing approximately 76 percent of the PMF (or SOF) with
lake level equal to the crest of dam.

(
-

)

- 
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structura l Stabilj~~

a. Visual Observations

The embankment appeared at the time of inspection , to be
outwardly structurally stable wi th no evidence of cracks or
displacement.- However, the visual inspection disclosed three
zones of seepage which are described in paragraph 3.1.b. An
accurate determination of the severity of the seepage cannot
be made without further investigation beyond the scope of a
Phase I inspection.

b. Design and Construction Data

Analys is of structural stability and construction data for the
embankment and spillway structure are not available.

c. Operating Records

No operating records for the dam are available. A water
eleva tion gage is located near the spiliway, but readin~ have
not been recorded since the dam was originally constructed.
The water level of Mt. Hope Lake is not presently monitored . H

d. Post Construction Changes

Since Mt. Hope Lake Dam was constructed in 1944, no changes or
repai rs to the dam have been made.

~: 
19 
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(
e. Seismic Stability

Mt. Hope Lake Dam is located in Seismic Zone 1 as defined In
“Recomended Guidel ines for Safety Inspection of Dams” which
is a zone of very low seismic activity . Experience indicates
that dams in Sei smic Zone 1 wIll have adequate stability under
seismic loading conditions If stable under static loading
conditions. Mt. Hope Lake Dam appeared to be outwardly stable
under static loading conditions at the time of Inspection . 

- -

I.
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- SECTION 7: ASSESSMENT AND RECOMMENDATION

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses outlined in
Section 5 and Appendix 4, the spiuiway of Mt. Hope Lake Dam is
assessed as being inadequate . The splliway is not able to
pass the SDF without an overtopping of the dam.

The dam appeared, at the time of Inspection , to be outwardly
structurally stable. The seepage is not considered to be an
immediate indication of instability . No reported nor written
evidence was found that would contradict this assessment.

b. Adequacy of Information

Information sources for this study include: 1) field inspections ,
2) plans prepared by the J.G. White Engineering Corp. 3) USGS
quadrangle , 4) aerial photograph from Morris County, 5) ConsultatIon
with the mine superintendent of Halecrest Corp.

The informaton obta ined is sufficient to allow a Phase I
assessment as outl ined In “Recommended Guidelines for Safety
Inspection of Dams.” - —

Some of the absent data are as follows:

1. Stream and lake elevation gaging records.
2. Maintenance documentation .
3. Structural and hydraulic design computations and reports.
4. Soils report for the site.
5. Seepage analysis and report.

(
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c. Necessi ty for Additional Data/Evaluation

AddItiona l evaluation Is considered necessary in order to
assess the effec t of the observed seepage on the structural P
integrity of the dam. The evaluation should be based on
monitoring of seepage as outlined in paragraph 7.2.c.

7.2 Recommendations

a. Remedial Measures
I.

Based on hydraulic and hydrologic analyses outlined In
paragraph 5.1.a and Appendix 4 the spiliway Is assessed as
being inadequate . Therefore, it Is recommended that a qualified
professional engineer be engaged in the near future to perform
more accurate hydraulic and hydrologic analyses relating to
the spiJ)way capacity. The analyses should more accurately
determine runoff characteristics of the drainage basin and the
downstream channel capacity.

Based on the findings of these analyses, the dam and splllway
should be modified to prevent overtopping of the dam resulting
from a storm equivalent to the SDF. In the InterIm, a detailed
emergency operation plan and wa rning system shoul d be promptly
developed . Al so , during periods of unusually heavy precipitation ,
around the clock surveillance should be provided .

In addition to the above, it is recommended that the steel
grate walkway over the spillway should be repaired or replaced
soon .

It is further recommended that the following measures be
undertaken by the owner in the near future:

- 

- 1) All trees and brush on the embankment should be removed
and the darn surface should be properly stabilized.

- * 
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2) The concrete surface of the spiliway should be repaired
by properly grouting spalls and restoring deteriorated
areas and coating with an epoxy sealant.

3) Riprap on the upstream face of embankment should be
renovated to provide adequate uniform slope protection.

4) The spillway downstream channel should be cleared of
significant obstructions.

5) The outlet works should be thoroughly inspected and
renovated If necessary.

The Implementation of the above remedial measures will require I
proper detailed studies and design and the obtaining of applicable
N1JUEP approvals.

b. Maintenance

The owner of the dam should initiate , In the near future, a
program of periodic inspection and maintenance , the complete
records of which to be kept on file and made available to the
public. A visual inspection of the dam and appurtenances by a
qual ified professional engineer should be made annually and
reported on a standardized check—list form. Repa irs should be
made as requ i red and the following maintenance should be
performed annually : remove adverse vegetation from the embankment,
f i l l  and sod any eroded surfaces of the embankment, repair
ri prap and clear the downstream channel . In addition , the
la ke shoul d be lowered at least once every five years at which
time the lake should be cleaned and the normally submerged
portions of the dam and splllway Inspected and repaired.

23
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c. Addit ional Studies

Arrangements should be made soon to monitor the seepage by
visua l observation. If necessary, measuremen ts should be made
by the use of appropriate instrumentation. Standing water in
the swale adjacent to the west portion of the dam should be
drained prior to performance of the monitoring. The monitoring
should be performed on a monthly basis by a qualified professional
engineer and inclu ded in the permanent records mentioned in
paragraph 7.2.b.

I

;
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ScA LE IN MILES J PLATE 2

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
FLO RHAM PARK , NEW J ERSEY VICINITY MAP

DIVISION OF WATER RESOURCES MOUNT HOPE LA KE DAM
N.J.OEPT.OF ENVIR. PROTECTION 1,0. NJ 00464 SC&iE AS SHOWN

TRE N TON , NEW JERSEY DATE . JUNE ,1979
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2 Swamp; ground water table at surface during most of the year
and surface soils generally high in organic content.

GMM—24 Glac ial terminal moraine . Unassorted and heterogeneous
mixture of mater ials , rang ing in size from clay to boulders,
deposited at the outer edge of the ice sheet during th,e
Wiscons in stage of continental glaciation.

MMg Gneissic bedrock at or near the surface. (Byram Gneiss ,
Pre-Cambrian form~tlon) -

Note: Information taken from Rutgers Univers i ty Soil Survey of
New-Jersey, Report No. 9, ;lorris County, and Geologic Map of
New Jersey prepared by Lewi s and Kummel .

- I PLATE 3

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS

FLORHAM PARK , NEW JERSEY SOIL MAP
DIVISION OF WATER RESOURCES MOUNT HOPE LAKE DAM
N.J.DEPT:OF ENVIR.PROTECTION IDNJ00464 SCALE : NONE

TRENTON , NEW J ERSEY DATE.  JUNE , 1979
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FLORHAM PARK , NEW JERS EY TR ENTON , NEW JERSEY

INSPECTION AND EVALUATION OF DAMS
GENERAL PLAN

MT. HOPE LAKE DAM
ID. NJ. 00464 SCAL E: NOT TO SCALE

DATE : MAY 2, 1979

- 
_ ._ - -.,.-,

_ ,-4 - . - .i ~~~~~ ~~~~~~~~~~~~~~~~~~~ — ——-—.5.

— ~~~. — ..



- r -’ ?PS- ’ ’  — - - — ‘1

~2’~7~~w
Co.r7.~ frVc~’v, 

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -.

1~
-.

• - - -9

/?7~~~93/ ~~~~~~~~~~~~~~~~~~~ 
= 

N

0

_ _ _ _ _ _ _ _ _  
/5 ’ —

Co,~~~ ~~~~~~~~
______________________ ________________________ 

—... —.-—._—--

W~5’71 
Z~~~~//?/ f7g 

— 

- 

—

—

— —

7

_ 

/7 - 
1~~t ’/ /  

j~~77~~
,_

‘
~~~

“ 
~~~~~~~ 7~~~ ~~~~~ J

/W7~,7~~’/ ~~~~~ /~~~-/ ~~~~~~QI7a~7~~9 ~~~~~~~~ - -~~~~~
‘ I

~~/ ~~- Z~’7O ~f/ ~~’ 75’Zd 
/ 

I -

~~~~~‘ ~~~2~~~~~~~
-/ I - ;

/

_ _  

_ _  I
~~~~~~~~~~~~~~~ ; 5 ’~ •q I -

I
~~~~~

,‘1/~~~ ’.~ ~~~~~~~~~~~ 7
L
G?,( ~~,,~7 “~

7-I~7m /,-~
, 

~~~~~~~~~~~~~~~ 79~5 ~5

4 p/ ~vT?s ~ó~~~
/  _/~~~ I4~/ ~’ /7

’
c~~
’ //7c ~~~~~~~~~~ //79

Cc’s—p.., da~~d /9d2 ~ ,‘7d i’7e/d
/ ~~~~ ‘c7’/ O/7 /1c~~~~~’ ~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
IPLATE 5

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
FLORHAM PARK , NEW JERSEY SPILLWAY PLAN AND SECTION

D IVISION OF WATER RESOURCES MT HOPE LAKE DAM
N.J.DEPT.OF ENVIR. PROTECTION ID. N.J. 00464 SCAL E: NOT TO SCALE - 

- -
TRENTON , NEW JERSEY DATE : MAY, 1979ii - S - - -

— 
— 

— —



/~~~,~,77~7/ flt’7~c~ ’
L~~ ’1~~/ ?~~~‘7~~~2 3

/

-

L2~1’/7~/~~~7’ ,s,~, - 

~~~~ ~e~~,—i’,& £ ‘ ~~~~~~~~~“

/,7/e7’ 7’4/~~~c9

ri
L .1 

ILF~ 1Ii L~
j

/~-zs ~~

~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~
4’ _/4 T kV/7,7’~ 9/~79d ’VW~~~~~?

‘~~~~~~“ ‘~~
‘
~~~~~~ “-‘~~~

‘ 
~~~~~~~

,,7~I7~,C7L,Ot, /t1c~~ / 2, /5’75?



a~~ L7a/7?8O~2O

-I
”S.

7~~~ 1~,/v ~

/,-n-’ ~~~94C

/ 
_ _

I I I ~‘L ~ ~~~~ ~~~~~
— —~~~L~~~j j ~~~~ _ _ _

U

~~~~~~~~~~~~~~~~~~~~ ~~~~~;:: 5-7’

/~<,/~s- 3’ A1,,z’. d~’,c”/ ~

PLATE 6

DIVISION OF WATER RESOURCESSTORCH ENGINEERS N.J. DEPT. OF ENVIR. PROTECTION
FLORHAM PARK , NEW JERSEY TRENTON , NEW JERSEY

INSPECTION AND EVALUATION OF DAMS

DAM SECTION AT OUTLET WORKS
MT. HOPE LAKE DAM

ID. N.J 00464 I SCALE : NOT 10 SCALE
DATE : MAY 2, 979



A

I
II

/7/ &
/ 1

/~~~~~~~~~~z

/ 
/\

~~///
~~~~~~~~~~~~~~~~~~~ 

- ~~~?,i9/ 
~
-
~~~-~

--
~~~ ~/ 

\
>>\

4 ~~~

- 

\~-~~ ‘7~
-S 4-

cx-~~~~~~~~~~~1~~: / ~~
.- 

-

~~~

-

~~~~~T >~~~~~&~-~
-
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \ ~~~~~~~~~~~~~~~~V

I L~ ~~~~~~~~~~~~ \ i~-~~~\ ~~~~~~~~~ -

V 

____ 
- - -

§7
I
�~~~, /_ ~~/k~vc7 

• 

- - - 

•

~~~~ //7~~~m~ 7”o~~- - 

- ‘½’ ~/<~c 
~~~~~~~~~~~~~~ ~~~~~1 /9~ ? ~777~j

~~~~~~

K.
Si



- -  - — -5 —  — - — - —5 - - -  — —-——--- -

p - - -
~+e~

- - -

/1
//
II
/1

/1
’ 

/

1

- -

®‘ \ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Ot’7’/~!-7’ ~~~~~~~~~ 
\\ -

-‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

\ \ t  -

-

~

5 7 CL~~~~~~~~7,

7~
,
~’/~ ’ fri~,,-4s 7 \ \
c/,”~~~ 

C~~’v~~/

p ) 
J PLATE 7

~~~~~~~
‘—~~~~~~ ‘~~~~‘~~ 

-
~“~~‘ ~~“~“~‘ DIVISION OF WATER RESOURCES

,.~~~
. 

~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 
STORCH ENGINEERS N.J. DEPT. OF ENVIR. PROTECTION

~~~~~~~~ ,~‘~,L c 7’/ ,~? //4~ 9~ FLORHAM PARK , NEW JERSEY TRENTON , NEW JERSEY

INSPECTION AND EVALUATION OF DAMS

PHOTO LOCATION PLAN
MT. HOPE LAKE DAM

D NJ. 00464 SCAL E NOT TO SCALE
DATE MAY 2 , 979

_________ 
- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i __ 

~~~~. 

-



~~~~~~~~~~~~~~~~~~~~~~~
T 5 -

~~~~

-1
e

I.

-j
APPENDIX 1

Check List — Vi sual Inspection

Check List - .Engineer ing Data

-

‘

— - U —~~ 
___________________



~

—- --

~

- -—

~

-- - S
~~~~~~~~~~

(I

‘4,

.0

0
4)

.
~~~

H

0 C

H I
4)

~~~.0

U

.— 
~
- L 

-

0 
~~~ (I) 

.0

.0 •

-~~~ 4

~4•~’ 
‘5-

-~~~ 

H

4) 
D O~ 

•:~
.0 

.‘- Cl) 
C

0~ 
> U,

C 
.0 0 

C..

0 

Cl)
Q.

4.’
U 

(/ ,

w

Id, 

C

C

Cl) 
—

r-. r-.

.0
-J 

~~~~~~~~~~~ 0 
-

~~~

0) 
C

0. 
E .. 0)

0 
~1~~ 

N

C 
.

. •
0 4) C 

a..

4.’ 
‘0 

4)

x C 

-

~~~

E a. .2
‘0 

4.’ ~~~ 
~C 0) ‘0

C 

I-

‘-4 > 

.0 -.-

I.- 
0 .0 ‘0

0 
r— 

-I- —

Id) 

S..

U) L~ ~~~ 
4)

I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 

--



5- — Ss -_-ss-S 
~~~~~~~~~~ 

-,--—— 
~~~~—

-.-- -, 
--5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C/) -

)

U)

L)
U)

v)

c

• U.

I— 0
0 U) —

U o~~

-—5- -—5- 5 _~~~~~5_~~~~~~~~~~~~_,c_~~~~~ #_____,~
_ ._S_ - _____

~
_-S_ _-•S ~~~~~~~ 

-5- — —5-— ~~~ —~~~-.•~--~~~ s— ~~~~~~~~~



____ —5 —— 5----- ~
— - - - --- -5- -- —•.-—- -5- — —--5’-- •-5-- -S---- 5- - 5  55- 5-— — 5- — -—- — —-.--- — -•--- .

- - 5--

I-

U)

C’
LI
U)

C’

Id,

U)

— _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

.

1/)

0
Id, Li.0:
C’

LU I—

LU

LI U)
U) - -

0
LI C)

C C

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

U.

C’ (/)I-
O Id)
‘-4 LU —
I- LI LI C’-, I.-
~~~ ~~~ U.

_ _  

I I 
_ 

_ _ _ _ _ _:~ _ _



r 
-

I—. 
0) .- Q)

‘0
— .  0. C U U

(U

- • 
0) U,

>_ 41 U, (: 9-.

LI 
~ 

9-
4) 0 4 - 0 .

0-. 0 0

9- 0’
‘~~ 0 C 0)

1/) (0 0 4 ) 0 )
~~ - > 

4-’

~~ 0
‘0 0’

CLI 
~ .

~~ - 0)0
-~~~ V

C 
C (5) 4) 4)

41 0) — o w
00 )

C
0 0 Cl)
u U
41 Cl)

4.

I V
(I) ~-U U,

>, ( : 0 0 ) 4 1( 1 )
-a (I) ~~~~~~~~~~~~ • - •

C Z 0 0  L ’ 0
‘0 

r—
0) #—‘ LI) C

U, .~~ 0 4)~~~~~~~~~~0)0 (U
(1) C). #‘ ‘ 0 ’ ’ O C ’
(1) U, 0 •,— ‘0
C.. L 114 CL C)J 1)

1-> 41 0 -.-~~ w C L~ .‘—
4..) U L 1 1  ‘0 ‘0 (0 0.

9— • (1) 4— 0 4.) V I-~~ P
5 —  0 4-’ U

U, 0 0.) tT~~(1) E C
• 4 J  V O )  C , — 4 ) (: u ) C 0  0:- , ~~~ c i.. 0 _

~~~~W ( U  r~~~~ U
- 

‘0 u o U ,— U 44.. 4.~ 
9_ •

C) 
~~

) • —  4-> C) () U, C
V U )  -‘-> E (~~0

(I ) I - C C 4) () U, ~ 40
- L  0)0 ‘0 . (jJU ,4 1  (U .—)

Li U,~~~~
. 4 0 4 -~~~~~ ) C 0 1-.-.

0~ C (13 4-’ 0 (1) 0 0.4) 4) V
(> 4  (5) C U,

C/I V V -.--‘ 0 0 C C>. 0
U) 0) 1 4, — CI

c .c ~-> .~~ o 9— :-: 0.) 0 —
4.’ ‘0 C • .: a) i—- CT5 t) ~-~~0

C r- 0
tJ~~ 0 1)1 0

E 0 U C) (1) • U -4-’ 0)

V 0) 4-) 40 C’-.) U 4-’ 0 0)
0 ) _ C  U ~C ~- ‘ C  4)

U . (t4~~~ . U ,’ 0
4 1 . 0  (2) 9— ~~~ N 0 ( 0 . ’ -  4)
>0.  41 (1) .r O r 0 ~ C 7 (  &~~

Q)
0 .

~~ 
1-.. ‘0 >U E~ .0

0 4-’ 4-) 4—i 0. C 0) II 1- - --- 0)

0 (1) (0 (/) C>_ -~~
— CY) V L. 0 >

4)0 .0u~ I0’0 O) L - — ‘ 4  (5) 4-> U

C L>.. ,. .,.-
~~~~~~~ .. 

( 0) 0)

0) C~~~ +-) U I.: O W  U,

0 (5) 0 ) c O U  ‘— - C 0) 0.) .0
• ..— L 0) 15) U,0) )OC U 0

4 ) 1 0  ‘0 : W ” — 0~~~~~~’ 9 - 1 0
U 0) c-). - ~- U ~ I 4.) 4 / )  4 9— 0) 0)
C C). ‘0 0. C

L S.. W u > ~~~4 ’ 4 - ’ C L  4-> 0 .  0
Ui .0 ‘ )  ‘0 U) ~) - ‘U ‘0”—  ( 4/) ‘~3

I- >- Li Li

(4-. 1 . 1  c,~) 
C)

C) UJ~~~ 
(~C

0.. 0
,‘ _I LU I..)

C’ : ,—. U) LU
‘—I .t_ a. C.r, CI~
5 - —  CO I/)

C’
LU • ..J

— , 5—
.-i~: 

C) L.J Ui
LI

Lii ; P —  ‘-4
(_ ) ~.) ~

c_ 5—.
4 5-) .—, Q).1~ 

C) VS
5— .4 C’ 

-
~~ U..

:., U) U) U-. p—i

4/) C’ C) >-

~~~~~~~~~~ 
,.~
, :~~ ~~ ~

,- 5— Cl.
• w ‘-

~ ~~~~ ‘~~ 
Id) C’

• —5—--- .- - - /~~~~~~~~~~~~~~~~~~~ C~U ~~~~~~~~~~~~~~~~~~~~ 5--  -~~~~~~ 5-5 - 5 •~•~~~~~~~~~~~~~ •



-
~

---
~ ---- - - — - - -~~~~--~~~~~~~~~~~~~~ -— -- — 5

U’

F—
—C
C -)

b
C)
L I >
(>1 - -

x
C’

U)

ck~

(Ii

Ifl - -
0)

0 C 0 ) .
4-) .- 0.5..

0 -’.- L O )
Cl) .0

C I U L
V --~ 4-3 ( 0 4- .

Cl) U, O C  (0~~~~~10 ~.0 C 4)0  1)) u Z u a
0 —

0 •.-
4.) 4-> o j u

0 . 0 . C0 4)
5 V •~~~ (U L  3~~~~~~~ 0) .05— 0) U 0 ) 4 —’

U 0 ‘-4- 41) (0
U) (0 > 0 . C  09- L U )

U) 41 ‘ 0 0  0 U ,0 . >
~~~ 0. 4) .(: 4 1 ’ - OC) C). _C I 4-) (: -‘.-. L . 0

‘—I (0 C)) 41 0 )OL  .-13C) 5— .— o ~~ C -r- (13 4—

~~ 4-) .— 0) 4-) 1)) 4-) > 0 4-)
U) C U, C). ,— -.- 40

41 ‘— 40- 0 ~C) W C . C
UI C _C -4-> 0) C 0) 0 4..)
1.-/) -~~ r- U,
CO C 41 1 1 ) )  - ‘ - U L 4 - >C
C:) 10 > U) D  4-) 4 1-~~~~~~~~ 

- •

.0 (2) U C— -  > 0_ C
- C — >-. 4) ‘1) ‘— 0 C 4->

V O l  -~~~~‘- ‘0 0 0
0) N C r— V 0)U 4_I L
>4- • ‘ - - 0 4 0 0)  ( :0 ) 0 .  0)
L O U  .—---- L C  0 > 10 4)
(U ‘ 0 4)  1)) C)) — C) U • 4-)
U, 4-3 4-.. U .0 C “ ‘0 0.4-) 4)

1 ) 1 > 0 )’ .—
0 4 1 40 (:0)15(0 V - L U )

V V L U  0) .— 0) 4.) (~~~/)

4) 0) C) 0 4-’ 15 0) 4) C 4- -~ U
> >
U U -~~~ C C  - U C  ‘OW
0) (U - ( :0 1 0  - .  ‘0
U, U) C) -‘- 4) ~~- C U, C) 0.
.0 .0 C U (0 C 4 0 0 ) 0 )10 -
0 0 00 4-) 0 0

U) — N r o C )  .SC C),
4) (2) U, U1 0.j 4-) -— U W UC O )
C C O V  U U 0. “ -- 0 >
O 0 O U 4 )  0.) 0

UI C). C)~ 05— 40.-

LL5-  .4
C’~~~~ <I..-

U. C’ U) 5— U)

05—0>- ~~~4 F- .J LI
C) LU U) CC) ‘-4
.—. 5- CO 0<  C)~ IL)
5- 0~ 0 r  U)

U) LU 0~ Li C’ ~~ I— LU

‘—~4 LI Ui C) U.
~

_- 
‘~~ >. 5— CD ;-

~ CD
.‘C~ C~ 0< 5-

LI (5 ;— 5-
U) (~!3 UI .4 U.

Lii _J LU .--. < C , >
.4 LI CD ~~

, VS
).~ I--. (5 C~Li .—.

D Li.. (/1 U) • C C). I— U)
U) C)~ D ‘-~~ Cd 0 C) C) ()~ 

I - .
0~ —I • .4 Lii - I —

~~ C . l)  D U.) I~~ 4/S Cd U)

—I— ~~~~~~~~ ~~~~~ - .~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—



~~~~~~ 5 

C

-.2
• 4.’

5.. 0— 41 0)
4) 0.

C) 40 (II
Z C

U) 
C)
C ‘4-8 0

U) V
LU C
Sr 

..-
Sr LI> 4.’
0 

.4- 4.’
4/) 0 (0

VCE 0 0)
0 4-’

5~LJ 0. 40
CE 

C 4)
C).
0

V V
(2) 42) 4.>
C) 0) 0
U U C

- 

i

0 
- (O tI 4) 4 -’ 4 )V

1)) V-5. 
0 L9— C U 1 5 >5— C’ 0 4 >0 . 0  U PLU ‘— 0. U) 0 .-  0) 5-

~~~h 5— c - c, - tIl5- — a V . 0
.0 (0 . -  0 ‘3) 4) (U 0C) 0. 0.4-) 0 4—s U) 4.)UI 
V - ‘ - U LU) 
‘3) O D  C ) U L . 0CC) U C U _ C  4)C) 

- - -  4-) 4.-) 0) 0.4>
U L~~~~..- C’— O Q
U) 0.CZ .~~~ 4..) (:

0
0 9 - U C )  0 40 r )) -

0 0) 0)04).—4) O C  4)-.--(::)
0. V 4—> -.-- 0 4- 4 )0

(U — L - ’ . - -U O
C). .0 L  ( : 3 . - C U )

44.. • ~~~~~~~~~~ 0)” — CV 0 4 ~> O J U . 0  C U , C’ 00) 0 L U _ C )  -,- (2)
4) tO

U (: 4-3 U) ( U 4 )  D C . 0 4 )
41) 0.) (: 4-’L  0 ( 0  ~-U) •.— ,— ...- 4.) -C W L
.0 4.) 

~~~U ) U )  0 > D  H0 0)0) U — 0 ) 4 0 . 0
‘— . 0  D- OJ 4)4.) 4) 4-’ .~~ 0 ) 0  0)• 0 D O  ‘040-i- 4 ) 0 0 L

—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —5— 0___ ._ ~ -- - ~~~~~~~~~~~~~~~~~ - 
1 ) . -  s_s _.5’_.__________ . -

IL.
0

,_4 
—

e U)
VS ::~— LU LU LU 05— U) Sr Sr<I-  :~ .4
U. ~~. 5- 5- LU LU
CE:,  U) LI -

~~ 5-

t 5- .  UJ 5- 5-
CE LU IL) U)L).4 .4 .4 LU —

U) ;p p— 5- 5- 5- 5- - -—a
4 ) 0  ‘~~ C’ C’ -

-5-——-’. — .---— -- ----- _ __5-~~~~~~~
_ _  

- 5-—---_~~~~~
1-4---_ -__- -- -- 

~~— - ~~~._•_ 
-



- - -~~~~ ---- - - --
~~~~~~~~~~~~~~~~ ~* — -~~-r 5-

~~~~~~~~~~~~ 

- -

0
4) a- .- - -VS 9 - > >  ‘ 0 )

C) 41 S - U  C C
U 0 ) 4 0  ~~~ C (0‘‘  U > E  0 4 05- 0 ’ -  V _ C  C
>> 1. 0
U >>0. ‘l-

U) 40 .0 0 ( 2)  (I>V U) V 4.)
C V O l  V .-  a— —

CD 0
U U -.- In (I)
0) 0 4-) 0)
U) 0 0 .  0 .0  U

U) . 00  04-  • C
0) 0 0  O l I n  0 C
In — 0

V V  F- (0 4-) •,-
U L U  W 0 .- .  0 4-> -

0. ( 1 3 (0  C C U ,  0) -.-
E 0 0  . ( : 4 0
0 .0.0 (0 C C
0 .C _C C 0 0) 0U) I n U )  005. . 4 > 0
S.. ( 0 4 0  L U.  40

a— .-  ‘3 ) 0 . 4 0  U U)
4) 9- 4- 0 ) 4 0

S- C 0
L U  • 4--)~~~0 —

• 
- 4 ) 0 )4-) .(: r13 ’3) C S..

U .0 .0- U) U 0 ) Z  0 ) 4 0
C U ) U 4-’ (I> N
0 •- - r - L - ‘ -4-3 4) . 0 4 0
LI 5— 5--- 0 C) (I> .0 <

-l
V

I I 4)
I .C 0..-.- (2)
(I) U, :,.— •_- 4) C

(13 4 0 4 0  0 0
4> — (4
(0 4- - U )  4- -
U) C 0) U S-.

U 0 >.-,C ‘3)
(1) 4) .- .— ..- ( I> >
.0 .0 4~) 0) ( :  4)

E -— U -.- 
-0 .-.- • V W 4 0  4 >0

4.> (: 4-) C C > U
0 0 0 0 )4 -’ U

U) •— .C -- ~ U U) 0) .
U 4 > 0  4.> 4)
(4 -a- -.- -.- U U) U, 4) 4.)

U’ V .C V ..- -— (U U 44
—~ ~~ 0. C ~~ C (13 ~~~ •.- - -

0. 0 0 4-.-  ~~ 0— (4 00 U 0)
0. I— 4) • C r 0  •
~‘) < a) >) (:4- >~ -- V -4-) (0

>. 0 U -e- 4-- S.. ‘3) -.-CE 0 0 0 ( U C )U ,
W 4- 4.) U 4> U C 0 a- 4-)
U’ U 0-.- C U 4 0 .-  C)- V a— C
CU (0 0) 0) (0 C I C  0 ) 4 0 0 )C) (1) 9-- ~~ 9- U , -a- 0) • 4) U U)

U, 0 In a-.- 40 Cl)
0) •.-- OJ U  -.- . — U U , C
4) 4.> 4 > . 0  4-) (0 4-> V .- U U
4) (0 0) (0 ~~ 0.— 4U L I ) L U)  U) +-) U S..
0 0 -.- 0)U) 0) (: 4-)
C C C  C (:400)4-’ O ( f l 0)
0 - ‘ - O  a - 0 ) C 4 0  0 4>
0 00)  C •.-~~~ 0 ) 4 0

(1) 0 Cl) — 4 - 0  >).0 U
4- . 0 C ( 0  .0 (005.- S.. (4 0)
0 .-.— U 0 4 0  ~~~~00 0. 0 4.’ V 4- 4) .)~ 4> 9--
C 4> 4..’ 4) C C C  a— 0
0~~~ 0U )  4)41- .-
-‘- U) .- 1  U) 4-> 0) V ~~ 4) C
4-> U L U )  U ( UC U G )  U0
a- 0 (0 V (0 U ~~~ a- (4 .-_
V 4.) 0) 4-) 5.. 4) 0 4) .C .— 0) 0) 4.’
( : 0  0. C L4 - ’ - 4 0  0 ) 0 .0
0 (0 0.40 0 0. 0 4->~~- 0. 4-’ 0.4)
LI 9-. LI (I> ~~ In U) (0 U)

U.
CD

-I
C’ LU
‘-4I- Sr
~~~ —
‘-4 LU Sr C_I
~~~ —

LU Li)
>< LU (5
LU 5-- Sr .4 >-

U) Sr

iH 
- - 5 ~~~~- - - — -



r 
— — — — —5., —-_,, — —a-, ~~~ ~~~~~ —~~ —5 a-.-. _________—~

U)

5—.

C’

Ii ~l

SD
LI
Ci)
CE

CEC)
VS

Sr

LU
CE

C
0

•1~~4.)

CD V
— C5-. 0

0

VS V
LU ~~ 00 0
:, — 0)
Sr 5--I— < C
U) ~~ • -F .

CE
— Li) 0)

U’ .0
CU
C) 0

.4-)

V4)
U
(44)
0.
0.
‘0

4)C)
‘0
C)

.4-

VS

LU

‘.4 .4
5-- U) .4
< -~- LU
z :‘~

_ _ _ _ _ _ _ _ _ _ _ _ _  ~ I I 
_ _ _ _ _ _ _  _ _• ~~ —-~----— - - ~~~~~~~~ ~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ . . .~~~~~ 

- -  - -



-~~
—-5— 4-

CD
-a
I-.

C’

(ii

0
LI
Li)
CE

CE
C’
U)

CE

Lii
Sr

________________________________ a
42)
I..

. 4 44> 0 V-a-
0 )0

C)~~~~ U
C OU) - a -_C.—
C ‘0

1-0
4.) - 

9-a- .

;- ~~
C’ 0

VS CI)Sr - V SC)
— U • 4 - UU5— X~~0 oSr C’.
~~ 4).- 4J~~~~~~~ C) 

.C U)Li C - 4 > _ CU( O X  4 ) 0-
~ U O  - CL _ CS..

4 ) 0 .  .1- C.>~~0. 4->4 4 ( 0  0) Va—
9--

0)0  4)C 0 0 > 4) —-‘-- 0) 0 ) C _ CV U .  ( :0 4. >C O  C r —
0 ( 0 0)O t n  0 CS.

S- 0) & f l QJ.-
W 4 ) a~L a ~U C
4) 0 4 14 ) >  0 U.— 4J0. 40 C 40o U 4 I UC4 / 5 ( 0

F Li..
0

-a 
(5

U

L I  ~~~~~~~~~~~~ 

_  
_ _ _  _ _ _

~~~~~~~~~~~ - 
~~~_ .__ ~~~~_

&•&-—- —



— ------- -- - ------— --a- -----—-——--- _ - - --— 5-—
~-.--,— -—--.--_-----..—-.---- - - - - - - --.-a— ~~~~~~~~ — -~~~ -~~~

VS •
ECD U) 4 1 3

5- 5..
O S . .C) •

4-)
41 4) 4 1 3

0 4 ’ S -LI U)

9-- VO E L
Sr 0 4 4
CD U N

‘4- 44
U

Sr ‘0 (0 4.>(2) -
1-. U 4 0

4-> 0
Sr V ( :9-

3 -a-
O C

O (Ø CflU 4)
CE

0 -41 
-

a - S . .
a -C O  E - 4’
(0 4-) (0 C)
. .C U )C  V 0 4 1 0
U ) a - 40 C)

L U  9-. a-0)_U- ’-  0 4 1 3 a -
(: 41 4-. a— . C W

-a- -a -’- (0 Cl) U C
V C Cl) C C

U) C 0 0)  U C 0)40
(4 (0

.(: L U
Cl: C 0 (4

(0 (1) 44 -‘-
-~~ E U>

1/) I n U G )  4.> (4 (1)0
Z ~~ -a - - Q U )  tO • a) -..-- .~~
< 0 U-a-  a - S O  U V ( 0
Lii — a- U 4- 0) 4>
CE I— 4 1 — 0 .  U (1)
5-. < C U )  E (0 C -~~ C)
U) ~~‘- C V O a- ~CE ( 0 4 ) 0  a - > >  0 O S -

UI _ C Q )  ( 0 0 .  V 3 0
C’ VS 0 3 V  U E  0
C) CC) C 4 ) 4 4  4) .-

C) E 44 ( : 3  (0 0) ’.—
CO In W I n  3 —aJ- W E  0) a- 4)4 .)

• _C a— ~~~U)0 ) 0)  -a- O S -
0. -.-

C 4> .— ( 0 0  U) C)’.-
3 11) 9- 5.- C
O - E-C  C) 0 1
V E W O  4 04 )  a-

I 4 _ C 4’  4) 0 t O E
>>0J 4-’ L U )  a— 40
( O S -  C 4 > 3  (0 U)V
3 4 ) - C O  tn O  0)
a- U) .a- -— a- V) • E E
a- 4> 9- 9- W E O O

0 E r O_ C U
O . C O C~~~ E O V  ‘I-
U , U W % -  I n t O  -C (21

C S . .  0 04 . 0
— _C ( 0 - U _ U  (04 ’  3 U _C C)

5— C 0 .0  CO VS 5-- 4— 5— (‘a>

U.
0

a C)
—4 a.~~~s (5
5- 4 / ) .

~~~~
ç) 0

05-
— a—i L)

i—
- — .~~ 4 _ I a  (IS

• U)
LU 0 C E ’—  Sr

_ _

~~~~ 

------~

-
.-.

-- _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- .ir---- - - -r-

a
9 -.
0 0

U)
a-
-a- CS
( O C9-a _a-
421 1.
C) 0)
: 0 )

C
- 

-C OS
U)
a)

(0 4->
3 -.-.

-a-
0 0 . -
‘-4
5-

Sr -,
LU E
0. ‘0 0)  (1) In U)

< CD C ’_ C  C C - -C
1— 5-— (0 44 44

- V a- a-- r
- 

- 5— 0 0) >> 0. 0. 0.
- t  (I) CD U) . O

(5 a—i 0 — • —
- .4 5- U) 0.V 0 0 0

a—. LI ~~ O W  LI U) U)
CE U S -

C...) U) Sr < 0.. 44 C~ 0) 0)
LU U.i I— ~~ 0. C C C

5/) U) 9-. (2) -a-- .a- a-
O S -  • U S.. U

(5 C D  0.C\I 45) 4) 4)
- EL) C U) QJ 45)— LU C C C

a a- >>r— r r -a—
C) 0) Q)

(5 3 —  C C C
- 

- a—. a- C’) LU Li) LU 0) 4) 4) 0)
U) V a- a- a- a-
Li) 0 1 a- r  Cl) 4) 4) .0 .0 .0 .0
C) a- 0 . a -  4’ 4) 4) 44 (0 (4 40

4)4/)  U -a- -— a- a- a- a-
- a -— 0. _C .C (: a- .a- -a-

4-> V 44 44 40 413
C > > >

U) ( O V • • (0 (0 40 (13
C 4) (5 (5 (5
( O E 4’ 4> 4) 4> 4>

- - 0 0 0 0
~ z

Cl,
- (5 VS

Z < C)
— I- Sr
5— cZ 0

C’ LI
VS Sr Lii
5- LI Sr I.-

5- Li) — CE
(IS (/S — S.D (5 Sr 0
Z VS U) VS Sr C’ -a 5—
0 _ CD .4 Z .4 Sr VS— - — a-. C. U) a—-. 5— ~~~ CD ~~

. a-
I— ~~~ I— < a-. .-) ~~ < U) LI Sr CE- 

- U) .-J LI 5- ~~ - I— ~~ S/) C’ U)
.4 Li) A. Lii U) 0 —1 LU CD a--. >- I/) ~~~ 0.
A. VS (IS CD LU 5— 0. CD LI CD m w C’Li.) Sr a-.

(SC’ I U) ~~~ I-
— -.4 LI

4/) .4 -.1
I 5- 5- Sr

.4 < V S  Li) U~ 5-— 5-

.4 -4 Sr Z VS
LU ~~ a--a LU < I— C’ a-.

0. 4.~~~~ ‘- 0
CD 4/) CD A. C’ Sr LI -.4

- - p:  
* . .a

- ~~—~~--~~~~~~
- 

-5-

- - --5--. - 
~~~~~

- -a-. - ~~~~~~~~ ~



a -

(I)

Sr

LU 
5-CE

a i- F- a- a-.0 .0 .0 .0 .0 .0(0 (4 (4 44 ‘4 40a- a- a- a- a- a--a- -a- ~.- _a- .a-(0 (0 44 40 (0 (0> > > >44 (13 (0 (0 (4 44
4’ 4-) 4) 4-’ 4.3 4>o o 0 0 0 0

Li.
0

- 
(IS4/) U)5_I LU

— 0
— Sr
5-- a

VSc(  4/)
~~ Sr (5
O C’  VS a--. Za--.. >. U) 5- 4/) 0- - 5/) 5- ‘-4 4/5 0  a-.VS 5- 1— CD LU CE 5— U)5-- Sr 5- a—i 

~ >. 0 C.) Li)Sr 0 -J 5-- LI>. U)0 Cs. 0.>- a—. U) — LU Sr Sr Sr0. LU CE 0 I-LU Sr 00 a~ U) 5- 4/) CDU) -i S-- (5 - i ( 5<  VS>- CD VS al: CE C’ CD- - Z (S ~~ Sr 0. a-. C) .4 5..)(5 0 ( 5 0  ~~ LU CE CE CU LU S CDa--’ .5) - I—. >- *~1 LU LU 0 < — 5- SrLU VS C) VS X C’ VS 5— 03.4 U. VS Sr5— Lii LU LU 0 CD

• i~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 



S ~~~~~~~

U)

-0
(0

‘a-
5/) (4

CE ‘0

In
V

Sia)
S..

0 
—C

0) 4) 4) 4) 4)I a- a- a- a- a-.0 .0 .0 .00) (13 (0 (
~ (0 (005 a- a- r- a- a-(0 _a- -a- _a-0) (0 40 44 (5> > > >9- 40 (4 (0 44 (59-

‘0 4) 4) 4-) 4)4> 0 0 0 0 0U) 
Z

Li.
CD-a

Sr U)
Lii - Sra 
LU

.4
(5

Li-.(4 (15 -4/) 5— SrVS C’Lii C’ (DO5- Sr a--a~~~VS 0 5-LU 5-->— VS U) LICEa L 4/) Z LiJ LU ~D1 1 0 Sr Sr C’ C’ a—.(S — 5- S..)5- -.4 U) U) cs.— (.) .-. 5.. <C ’Sr CD CD U) < S r  CE a-~ 4/)C’ a—. U) LU C’ LU 5- CD
‘—4 X 

~~~~~~~~~

- 

LU 
2 

- -~~~~~~~~~~ -~~~~-~~~ --~~~~ - -- - - -~~~~~ -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



— ~~~~~~~~ s s  5- -~ - 5 - - — --  - - r~~~~ -- 

/ 

.

4-

p—a

ff?~ 4D I X 2

Photographs

- -

I.

— 

r 
-
~~~~~

- 

-

--



— 

-~~

-
~~~

- .a-~-i----~~~~~
-

I— ’

PHOT O 1
DOWNSTREAM VIEW OF SPILLWAY
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PHOTO 2
UPSTREAM VIEW OF SP ILLWAY

MOUNT HOPE LAKE DAM
2 MAY 1979
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DOWNSTREAM CHANNEL AT OUTLET WORKS
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PHOTO 5
UPSTREAM FACE OF DAM
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PHOTO 6

DOWNSTREAM FACE OF DAM

MOUNT HOPE LAKE DAM
2 MAY 1979 
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Mainly wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 797.0 (633 acre-feet )

— ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY ): N A .

ELEVAT ION MAXIM UM DESIGN POOL : 802.6

ELEVAT ION TOP DAM: 802.0 -

SPILLWAY CREST :Concrete and Timber We ir

a. Elevation Primary: 796 5, Secondary : 797 Q
b. Type Primary: Timber Flashboard , Seconda~~: Conc. Weir
c. W idth Prima ry~~ 4” , Secon~~~y: 15’ (incl ined ) 

___________

d. LengthPrin~~~j 
4’, Secondary: 18’

e. Location Spillover Center of spi llway
f. Number and Type of Gates -a One removable flashboard

OUTLET WORKS : Gated 12” C.LP. - --________ p-i

a. Type Gate Va lve in 12” C.LP. ________________

b. Location 250’ from east end of darn

c. Entrance inverts 786.0 
—~~~~~~

d. Exit inverts 784.0 
_________

e. Emergency draindown faci lities: _ Open gate to~~~w dow1j~~e _

HYD RONETEOROLOG ICAL GAGES: One Gage —____________ 
_______

a. Type Gradua ted Sta ff Gage ______________—

r b. Location Immediately upstream from sp i l iway  — —

c. Records None

MAXIMUM NON-DAMAGING DISCHARGE :

(lake stage equal to top of dam) 858 c.f.s.

- ~~~~ J 5-
~~~~~ ~ ~~~~~~~~~~~ 

~~~~~~ ~~~~~~~ ~~ ~~~~~ ~A .  ~~~~~~~~~~~~~~~~~~~~~ a. ~~~~~~~~~~~ 
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END— OF — PE RIOD FLOW

MO .DA HR.M~d PER IOD 4 A I P  ( X C S  LOSS CORP 0
1.01 .05 1 .01 0 . 3 0  .01 - 2.
1.01 .10 2 •G1 0.66 .01 2.
1.01 .13 3 .01 0 . 3 3  .61 2.

—2.01 .20 4 .31 3.00 — —  .01 -—-a-— 1. —
1.3 1 .25 5 . 01  0 . 0 0  .01 1.
I . w l  .30 6 .01  3 . 3 0  . 01  1.
l.ta l .35 7 .0 1  0 . 0 . 3  .3 1  1.

.40 — 8 — .01 0.30 .01 - -  1. —
1 . 0 1  .45  9 . 01  3 . 33  .3 1  1.
1 .01 .50 10 .01  3 . 0 0  .0 1  1.
1 . 0 1  .55  11  .0 1  fl .al O .01 1.

—- i.01 1.00 - —  12 .01 0 . 0 0  •C ’ l -- - 1. - - --a

1.3.1 1.05 13 .31 3.33 .31 1.
1 . 0 1  1.16 14 .01 .30 .01  1.
1.01 . 1.15 13 .01 0.00 .01 1.
1. 01 — 1 . 2 0 — - -  2 b~~~

-a— .0 1  0 .30  — .01 — 1. - — —
1.v l  1 . 25  17  . 01  v . 00  .(~I 1.
1.01 1.33 18 .01 0 .00  .01 1.
1.01 1.35 19 .01 5 .03  . 1  1.
1.01 1.4(1 20  - .01 — 0 .00 .01 0. - -
1.01 1.45 2 1 . 3 1  0 . 00  .01 0. —

1.31 1.30 22 .01 0 .00  .01 0.
1.31 1.55 23 .01 0 . 3 0  .01 0.

- - 2.~~ 
--a 24 • 0 1 —  0.00 —— . 01  - - 0. —

1.v1 2 . 05  25  .31 3 .30 .31 0.
1.01 2 . 1 0  2b •0 1  0 .30  .01 0.
1.01 2.15 2 7  .01 0 . 00  .31 0.

— - 2.2u  2ki - - -  
a O l  

- 0 .30  .01 0. —-
t .~_i t 2 . 2 5  29 .3 1  3 . 0 0  . 0 1  0.
1 .0 1  2 . 33  3 0  .3 1  3 s . 0 G  . 01  0,
l a _ C l  2 . 35  3 1  . 0 1  0. uO  . 01  0 .
1 . 0 1—  2 .4 0  — 37 -a~~ - . ‘l 0 . u O  — .0 1 - —  3. - -

1.31 2.45 -33 .0 1 3.133 .01 0.
1.s_ i1 2.50 34 .31 0 .00  .61 0.
1.~~1 2.55 3! .01 t . o O  .01 Ga

- 1.01  - 3 . 0 0  - —  
~6 .01 v .00  .01 - - —-a - - 0. - - a

1 .01 3 .0 5  37 . 01  0 .00  .01 0.
1.01 3 .10  38 .01 0 .0 0  .01 0.
1.01 3.15 3~ • ‘t 3 .0 3  .01 0.

— - j . O L - a - - a —- 3 .2 0  — — 4 0  -— . 0 1 - - a —  0 .0 0  --a—- a .01 0. - a - -

1.31 3.25 4 1  . 1 3 *  0 . 3 0  .01 0.
1.01 3 . 3 0  4 2 .0 1  0 . t a O  .01 0.
1.31 3 .33  4 3  .01 3 . 3 0  .01 0.

- — - 1 . U 1 .1.40 *4  .01 O.~_ iO .01 - 0.
1.31 3 .45 45 .01 3 . uO .01 0.
1.01 3.50 46 •~~1 3 .00 .31 0.
1.ul 3 . 5 5  4 7  . 3 1  ( ( .0 0  .01 0.

— 1  .01 - - - -a 4 .00 - — — - a -- 4 8 —-a . O 1- — - a — 0 . 0 0  —- .01 - 0. -

1.01 4 . 0 5  4 9  .0 1  ‘.33  .01 0.
1.0 1 4. 10 50 - .01 3.0.3 .01 0.
1.01 0.15 51 .01 ~~.0 a 3  .01 0.

—- a *e(11 -—4 .20 -—- 52 .01 0.00 .01 0.-—-
1. u l  4 .2 5  53 .01 0.Jts .01  0.
1.01 4.30 54 .01 0 .03 .01 0.
1.61 4.35 55 .01 6 .0 3  .01 0.
1.01~~ 4 . 4 0 Sb .0 1  0 .0 3  — .0 1  - - 0.

- - l . a _ i  4 q 4 5  57  . 1 3 1  ~.O9 .01 0.
- - 1..0 4 . 0 3  38 .3*  3 . 0 0  .01 0.

1. 0 1 4 . 5 5  59 . 0*  0 . 0 0  .01 0.
— — lsvi 3.0’i ~~(( . 0 *  (s.vO .01 - a -  - - - 0 . — - —

- a 1.01 5 . 3  61 .~~1 O..j O .31 0.
1.~~L 3.13 62 .01 6 .3 0  .~~1 C.
1.ot  5.15 6 3  .01 0 .3 0  .01 3.

— - 1 . 0 1  - 5.20 - # 4  • 0)  3.~~~) . 0*  - 0. -
1.1.1 5. 2 5  6 5  .01 0 . u O  .01 0.
1.01 5.50 t. e- .01 0 . 3 0  .01 0.
1..t 5.35 vi .31 - . .03  .01 0.
1.3 1  5 .o O  ta8 .0 1 0 .33  .01 0.
1.01 5 .45  . 9  .01 C . _ i 0  .31 0.
1.61 5.50 1t~ •3 1  0 .0 0  .01 0.
1.01 3 .sS 7 1 .01 0 . C C  .01 0.

— 1.u* -- 6.00 — - 12 - .6*  O . 09— -a -  .01 - — - -9. —
1.01 6.uS 7-3  .33 0 . . 3 u  . t~~— 1.01 6 .10 74 .03 ~ .v3 .03 3.
1.0 1 6.1~ 75 .03 ...00 .03 0.

—
~~ su ) — - a - a  6 . 2 0  le. . 0 3 — -  0. ’) O -—- .03 0.
1.61 6 .25 71 .03 ~.C0 .(‘ 3 0.
1... 1 6 .30  78 .03 0 . 3 0  .03 0.
1.01 b.35  79 .53 0 . 3 0  . 3 3  0.
1.01 - - 6 .40 - a — —  *5 0  .03 0.00 .03 0.
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(NU— OF— I~LRIO D FLO w

80.0* 14R.MN P E R I O D  R A IN  CXC S LOSS CORP (1

1.01 6 . 4 3  61 .0’ 6.30 .03 0.
C I 1.vi 6 .00  82 .0 0.30 .03 0.

-1.01 6 .sS  83 .0 0 . uO .03 0.
I sOl~~~~~a O O  84 .31 - ~~~~~~~~ .03 — --—-a — - 0, --a

1.6 1 .-.5 *45 .0 0 . 0 3  .03 0.
C 1.31 .10 86 .0 0.00 .03 •1.ol 7.15 *41 .0 ~..3 . 0 3  , k

r 
- - - .~~0 -a—— $6 — - .0 0.3.0 - - .03 - - — - ,

I 1.01 .23 89 •0 0.33 .03o i 1.01 • 30  96. .0 3 .uO .03 • -a,.01 7 . 3 5  91 .0 0 . 0  .03  .
1 . 6 1  . 40 - —-a— 92 - .0 0 .00 .03 —- a -——— . -

.01 .45 93 .0 3.G.i .33 .
o .31 .30 94 .0 0. -~iD .03 •.v1 ~~~ 95 .0 (( .O s _ i  .33

_____________ - 8.Ot, 94 .0 0.3 .03 •.s. 1 8.05 9 7  .0.. ~.O. .uS ~.o .0 1 8.10 98 .03 5..0 .03 0.
.3.1 8. 15 99 .03 0 .0 6 .  .03 0.
.3.1 — 0 .2 ( 1  ----- -a— 1 0 0  - .~~‘ 0 .00 .15 3 - - - a —  0. -

.01 8 . 2 5  * 0 1  . 03  0.30 .03 0.
0 .01 8 . 3 0  1 0 2  .03  0 .0 0  . 6 3  0 .

.ui 8.35 133 .03 0.30 .03 0.
____________- .ul--——4.40 --a—- 1 0 4 - - -  .313 - -  0 .3w  - .33  - - 0. - --a

I .31 8 .4 5  105 .03 0 .00 .03 0.o 1.01 .50 106 .0 0 .30 .03 0.
1.1.1 .55 131 .0 .0 .02 1.

.01 .30 -a—- 08 -- .3 - .31 - - -  .01 - 6. — -

1.01 .05 u9 .0 .31 .0’ 17.
o .01 .13 10 - .0 .0 .31 35.

.ul .15 11 .0 .3 .0 5 8.
- .3.1--—9.20 - --——— 12 - - .3. - - .3. - - . 0  - - - 83 . -- -

.6. 1 .25  13 .0 .0 .31 10 6.

.01 9.30 14 . .0 . O i  125.
1.v l  .33 115 . 3  .0 .31 141,

.0*  - .4(1 —— 1 t~~ 
- - — .0 - — - - a  .0 -a- .A t  - - 15 2. -— - -

l.ul .45 17 . .0 .3 1 160.
1 . 0 1  .50  18 .3 .0 . 3 1  166.-5-- .31 .55 119 .3 .31 .01 171.

.3. — -  &. , . oC. — — - 2 v — — . G  - a — - a .v &  —--- - .31 174. -a— -

.6. 10.35 2 1 .0 .3 .(~1 177.
o ~3 ta _~.10 22 .0 .01  .01  178.

1.i_ i 1 1.a .15 23 .0 .01  .01 180.
-1.0*  - l t . ? 0  - - - - a -  24 -- .- - .01 — - .01  *81 . - -—- -
1 .0 1  1 3 . 2 5  23  .0 .31 .31 182.o 1 . 0 1  10 . 3 0  26 .0 .0 .01 18?.
1.u l  1 0. 3 5  27 .~ .0 .01 163 .

r 1.v& 10.40 26 - . 3  ~0 - -  .01 - —  183.
1.01 2 0 . 45 29 .0 .31 .01 163.
1.01 *v . 5 0  30 .0 .ta l .01 184.
1.ul 10.55 31 .3 .01 .01 184 .
i.0i- 1 t . O G - - - —- —- a— 3 2 - —— .0 - - - - .01 ,~~1 164. —
1.31 11.03 33 .0 .01 .01 164.
1.6 1 1 1 . 1 0  34 .0 .0 1 .01 184.
1.01 *1.15 33 .0 .01 .0* 184.
1.s. 1 11.23 36 .3 .01 .0 1 *84 .

O 
1.01 * 1 .25  37  .0 .01 .0 1 184 .
1.Oi 11.30 38 .0 .0* .0* 184. —

- 1.01 11.35 39 .~ .01 .01 184.
1~~~I 11o*O - 140 0 - óOl .01 184.

~~ 1.01 * 1 .43  4 1 .0 .01 .01 184.
I 1.01 11.50 42 .0 .91 .01 184.
L 1.01 11.55 43 .03 .v t  .01 184.

1.01-- 12.O0 14* - 
.0 

- - .0 1 .01 184.

:0
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~Ô.D* NR .RN P E R I O D R A IN E A CS LOSS CO RP 0

.01 12.05 145 •17 .15 .01 206.

.01 12.10 - 146 .17 .15 .01 762.

.0*  12.15 147 .17 .15 .01 437.

.01 12.20 - 148 .17~~~~~~15—- a -a—. O l - - — -——-a- - 674.—

.01 12.25 149 .17 .15 .01 953.

.C1 12.30 150 • 17 .15  .01 123 2.

.00 0.00 151 • 7 •15 .01 1481.

.00 0.00 - — 152 -a— . 7 —-- .15--a-a-a— .01 — —  1688.—

.03 0.03 153 • 7 .15 .01 1638.

.60  0.00 154 • 7 .15 .01

.00 0.00 155 .17 .15 .01
•Ø f 5  - 0 .00 —— 156 — . 7 -— .15 -a — - .01 ----— 2090.—
.0 0 . 0 0  157 .20 .19 .01 214 •.0 0.00 *54 .20 .19 .01 219 .
.3 0 . 0 0  139 .20 .19 .01 2255.

—— .0 -0 .03 —- 160— .20— .19--—— .01 --—-a— 2330.—
.0 0.00 161 .20 .19 .01 2409.
.0 0.00 162 .20 .19 .01 2465. a
.0 0.03 163 .20 •19 .01 2552.
.0-. 0.00 - - a -  164 — - - a - .20 - —— - .19 - —- .0 1 -— 2606. —
.00 0.00 165 .20 .19 .01 2646.
.00 0 . 0 0  166 . 2 0  .19  .3 1  2675.
.00 0 .00  167 .20 .19 .C 1 2697.

— .00 0.00 --— 168 - - - .20 — -  .19 - — . 0 1 -— — - — 2713.-—
.00 0.00 169 .25 .24 .01 2734.
.00 0.00 170 .25 .24 .01 2769.
.00 .00 171 .25 .24 .01 263C .

-a--a - .30 .0 1 -— 172 - - a -  .25 --- a - .24 — .0~ — ?~1~’--—
.~~0 0.03 173 .25 .74 .Oi ~~~~~ 2.00 0.00 174 .25 .24 .01 3121r
.00 0.00 175 .25 .24 .01 3210.
.00 0.00 - — 176 - .25 -- - - -  • 24  ---— .01 -a—-- 32 1’S.— -- F-
.00  3 .30 177 .25 .24 .01 3339.
.00 0.00 174 .25 .24 .01 3378.
. 3 0  0 . 0 0  179 .25 .24 .01 3407.
.00 0.00 - 160 - -  .25 - - - -  •24 — .01— 34 29.—
.00 0.00 181 .13 .14 .01 3429 . I.
.00 0.00 1*4 2 .30 .29 .01 3416.
.00 0.03 163 .30 .29 .01 3398.

—— 0.00 0.00 -— - 164— .46—---- - .44—-- .0 1 ---a— 3432 .— a

.uO 0 .00  165 .53 .52 .31 35~ 2,

.00 0.00 186 1.29 1.28 .01 4037.

.00 0.00 187 2.13 2.12 .01 5345.

.00 0.0(1 — 149 — - .64 —- - .B2—--——- - .0l ---———-a— 664 1,—

.00 3.0 189 .53 .52 .01 8667.

.00 0.0 190 .46 .44 .01 10487.

.00 0.0 191 .30 .29 .01 11462.

.00 0.00 -a - -—-  192 --- a .30 .29--——- .01 -—----— 11510 .— - -

.3 .0 0 .0  193 .23 .22 .01 10936.
...uC 0.0 194 .23 .22 .61 9623.
0 .03 0 .00  19 5 .23 .22 .31 8478.

— - 0 . 0 0  - 0.00 —- 196 -- a - ,?3 -a— .22  -— .G&—-7262.-—
0.00  0.0 197 .23 .22 .0 1 6328.
0 . 00  0 . 0  193 .23 .22 .0* 5579.
0 .3 0  u.O 199 .23 .22 .01 4993.
0 .00  3.0 —-a 2 0 0  - - -- - . 23  — - . 2 2 - — .01--a— 4 547.—
0 .30  0.0 2 3*  .73 .22 .01 4216 .
C.3 0 0 . 0  2 3 2  .2 3  .22  .31 395.8.
0.30 3 .0 233 .23 .22 .0) 3764 .
0.00 0.0 -a—— - - 204 —- .23 —.22—-a— .01— 3647.— -a-
0.00 0.0 205 .18 .17 .01 3 5 37 .  

—

0.00 0.0~, ~~ 
.14 .17 .01 3435.

0.00 0.03 ~37 .16 .17 .01 33~ 4.— - 0.00 fl~~33 -— 2 09  - - - -  .14 - -  .17 - -a—--- .0 1 3 1~~9. - —

0.33 0.00 20~ .16 .17 .01 3071.
.03. 0 .00  2 1 .16 .17 .01 294 * 5 .

0 . C 0  3 .30 21 .18 .17 .01 2939.
.0 0  0 . 0 0  21 .16 .17 .0 1 27 4 9 .

0. 00 0 .00 2~ .16 .17 .0*  2661.
.O C 0 .00  2 .16 .17 .01 2633.
.00 0 .03  2 .14 .17 .01 2600.

—-a~~.G0 0.09 - - a -  2 - -— -- . j8  —- .j7---- --—- a e9 1 — 25!! ’ ---—---a-
v . 30  0.0.~ 2 .ul •uO .ul 25~~u.
0 .6 0  0 .00  2 .0 1 .0 0 .0 1  2429.
0.6 . 0  0 . 0 0  .01 .00 - .0 1  2 2 3 4 .
0.00 0.00 - a - - - 2 2 u  - .01  - -—-a .00 - a -  - .0 1-——---— )943.-——
0 . 0 0  0 . 0 0  22 1 .01 .00 .01 1633.
6 .0 0  0 .30  222 .01 .00 .01 1265.
0.30 0.00 223 .01 .00 .01 963 .
0 ,g G u.00 - 22~ .3.1 - -- — - .00 —- .91 ---—-——— - 713. - -—

- I
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- nO.0* HR.*41 PE RIOD R A 1 5 ~ L X C S  L0S~ CORP 0

0.00 0 .00 225 .01 .6.0 •UL 56*5.
0.00 C.O0 226 .01 .00 .01 5 3 0 .  —

0.30 0.00 227 .01 .00 .01 495 .
——- a - 0 . 0 0  0 . 0 0  — — - a  224 ----—.0)——-— .r-O_- ,oi 462.—

0.00 0.00 229 .01 .00 .01 431.
0.00 0.00 230 .01 .03 .01 402.
0.03- 0.00 231 .31 .00 .01 375.
0.03. 0.03 -—— - 232 ——-a .01 —-a-a . 0 3  -a—-- .01 --a—- 350.-a-a—
0.00 0.00 233 .01 .00 .01 376.
0.C0 0.00 234 .01 .00 .01 305. 3-
0.00 0,03 233 .01 .00 .01 2*4*. a
0.30 0.00 - - 236 - - .61 — .00 — - - .01 —-a—- 265. -—
3.00 0.00 237 .01 .00 .01 247.
0.00 0.00 233 .3* .00 .01 231.
6.00 0.03 239 .01 .00 .01 215.

--a—-a - - 0 . 0 3 -  0 . 0 0  - -a— -  240 - .61 - -—— .03 -a .3.1 --—-----a--a-a--a-- 201 .——-
0 . 0 0  0 .00 24 1 .C t .00 .01 1 6 1 .
0 . 3 - 3  0 .00  24 2  .01 .00 .01 175.
3 . 3 3  0 . 30  243 .01 .00 .0 1 163.

-— - -  0.00 0.00— 244 - . 0 I— . 0 0 — --a—-a •0 t - ——-a--a—-a 152.- a—
0.00 0 . 0 0  245 .01 .00  .6 1  1*2. -k0.00 O..00 246  .01  .00 .01 133.
0 .0 3  0 . 0 3  2 47  . 0 1  . 0 0  . 0 1  12 4 .

- a — — -  - 0.30 - 0 .3 0  - - a —  249 -- .31 - — - - .30 - - — - .01- -115.- a - a— - a- a
0. 0 0  0 , 0 0  24 3  .01 .00 .01 108.
0.00 0 . 0 0  25 0 .0*  .00 .01 100.
0 .00  0 .00  251 .01 .00 .0 1 Q4~—- 0 . 0 0  - 0 .00  — - — - a  252 ———-.0 1— .00--a— .31 - 67.  -—
3 .00  0 .00 253 .31 .00 .01 82.
0 . 0 6  0 .00  254 .01 .00 .01 76.
0 . 0 0  0.00 255 .01 .00 .01 71.
0 .03 .  - 0 .00- - - a—- a - 2~16 -a——.G1—-.00— .01-——-a—--a- 6~~. --a-
0 . 0 0  0 . 03  2 5 7  .0 1  .00 .01 62.
0 . 0 0  0 . 0 0  253 .0 1 .30 .01 51’.
0 . 0 0 0 . 0 0  259 . 3 1  .0 0  .01  54 .

— l1•f l~~ 0 .00 - -—-a— - 260 -a-a— -.01-a—--.-.00 - - —  .01--——- - - 50. —
3 . 0 0  0 . 0 0  26 1 .01  .00  . 0 *  4 7 .
0 . 0 0  0 . 0 0  262  .01 .00  .01 44 .
0 . 0 0  0 . 0 3  263 .01 .00 .01 41.

— 0 . 06  0.30 -a -— 764 -— . ut  — - a - a — - . C 0 - — -—-- -.01 - 38.- -
0 . 0 0  0 .00  265 .01 .00 .01 36.
( . O o 0 .0 0  26 6 .0 1 .00 .01 33.
6 .0 0  0.00 2 6 7  .31 .00 .31 31.
0 . 0 0  0 . 0 0  -a — - 269 .0 1 - -a- - - .00 -— .01- - a --a—-a—-a--a 29.
3 .0 0  0 . 0 0  269 .0 1 .00 .01 27.

— 0 . 00  0.00 270 .01 .00  .01 25. - -

0 . 0 0 0 . 0 0  2 7 1  . 0 1  .00 .01 23.
0.03 0.00 - -—--— 272 .01-- --—— - .00—- - .01 -a—-—- 22.- -—0 .00  0. 00 273 .01 .00 .01 20.
0. 00 0 .00  274 .01 .30 .01 19.

-a 0 .30  0 .00  2 7 5  .01 .00 .0* 18.
- 0 .00 0.00 —-- - - 2 7 6  .01 - a - -  .O( 1--a— -.0 I  —- a-a- - - - 17. -— I -0 . 0 0  0 . 0 ’ )  27 1 .01 .30 .0 1 15.

0.30  0 .00  27 9 .01 .00 .0 1 14.
0.00  0.00 279 .01 .00 .01 13.
0.00 0.00 2*40 .0* .00 .01 13.
0.00 0.00 28* .0* .00 .0* 12.
0.00 0.00 2542 .01 .00 .11 12.
0 . 0 0  0 . 0 0  283 .01 .00 .01 12.
0.00 0~~00 - — — - - 2 8 4  .Ot - —-a--s O0---a—-- .e t ---- ———-a—-a -U-a.-a—-a
0.01 0.00 285 .01 .00 .01 12.
0.00 0.00 286 .01 .00 .01 12.
0.00 0.00 28? .01 .00 .01 12.
0.00 0.00 269 .01 — -a-ao GO s O t — ---- - - - a - a— - LPr-—-a—

S*39 23 .40  19.63 3.77 294265.
a ( 5 94 . ) (  4 9 9 . ) (  96 .) (  6332.66)
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~ -a-a— -- a —-a•--a-a-a—-a-a-a--a-a- -’-a-a-a -a~~~
-a — - - - - a — -a - - - - a - - - - -  ‘-S-s—-a

DAM BR CA CN CA TA
BRVID 7 ELB N Y FA IL WS (L FAILE
120. 2.00 792.00 1.00 797.00 - 802.0 —

STAT ION DAN, PLAN 1, RATIO I

— (ND—OF—PERIOD KYO ROGRAPH ORDINATE S — —
MO .OA HR.MN PERIOD HOURS INFLOW OUTFLOW STORAGE STAGE

1.01 .05 1 .08 2. 4. 633. 797.0
- - 1.01 .10 - 2 .17 - 2. - 4. - - 633. 797.9 —1.01 .15 3 .23 2. 4. 633. 797.u

1.01 .20 4 .33 1. 4. 633. 797.0
1.01 .25 5 .42 1. 4. 633. 797.0

— -  1.01 .39 ~ .59 — -  ~. 4. 633. 797. —1.01 .3~ i .5~ ~. 4. 633. 797~1.0 1 .40 8 .67 1. 4. 633. 797.0
1.01 .45 9 .75 1. 4. 633. 797.0
1.01 .59 10 .~~3 ~. 4. - - 635. 797.
i.01 .5~ i t  .‘~2 i. 4. 633. 797.
1.0 1 1.00 1? ) .00 ~. 4. 633. 797.
1.01 1 .05 1.3 1.08 ~. 4. 633. 791.
1.01 .10 14 1.17 -a 1. 4. 633. 79!. -—
1.0 .15 15 i.25 1. 4. 653. 79r .
1.0 .20 16 .33 1. 4. 633. 797. -

1.0 .25 17 1.42 1. 4. 653. 797.
1.01 .30 - 18 .50 1. — 4. 633. Z9~.1SOL .35 19 .58 1. 4. 633. ,97.
1.01 .40 20 1.67 0. 4. 633. 797.0
1.01 .45 21 .75 0. 4. 633. 797.0 -

- 1.01 .50 2? 1.83 0. 4. 6~~~. 797. -- 
- 

-
1.01 .5 5 2.3 1.92 0. 4. 6~~~. 797 .
1.0 1 .00 24 2.00 0. 4. 633. 797.0 - -1.01 .0 5 25 2 .08  0. 4. 633. 797. --a

—— 1.01 .10 — 26 2.17 -a._ 9. 4. — 633. 79? . — 
- -a

1.01 .15 27 2.25 • v. 4. 633. 797.
1.01 .20 28 2 . 3 3   0. 4. 633. 79 7.0
1.01 2 .25  29 2 . 4 2  0. 4. 633 .  797.0
1.31 2.30 30 2.50 0. 4. 633. - 797. —1.01 2.35 3 1 2.58 0. 4. 633. 797. - - -

1.01 2.40 32 2.67 0. 4. 633. 797.
1.01 2.45 33 2.75 0. 4. 633. 797.0

-- 1.01 2.59 ~4 2.83 - —  0. —- - 4. - 633. - 797.9 —1.01 2.5~ 35 2.92 0. 4. 633. 797.q
1.01 3.00 36 3.00 0. 4. 633. 797.0
1.01 3.05 37 3 . 0 8  0. 4. 632. 797.0
1.01 3.10 38 3. 17 0. 4. 632. 7’!. —1.01 3.15 39 3.25 0. 4. 632. 79,. - -a

1.01 3.20 40 3.33 0. 4. 632. 797.
1.01 3.25 41 3.42 0. 4. 632. 797.
1.01 3.30 - 42 ~.S0 0. 4. 632. 797.9
1.31 3.35 43 .58 0. 4. 632. 791.u I,:
1.01 3.40 44 .67 0. 4. 632. 797.0
1.01 3.45 45 .75 0. 4. 632. 797.0 

-
—- 1.01 3.59 46 .84 9. - -a- 4. 632. _ -a 191.9 — -

1.01 3.53 47 .9~ 95 4. 632. r 9 r .y
1.31 4.00 48 .00 U . 4. 632. 797.u
1.01 4.05 49 4.08 0. 4. 632. 797.0
1.01 4.10 - 59 .17 ——  9. 4. -a~~ -a 632. 797. —1.Oi 4.13 5z 4.25 u. 4. 6.32. 797.
1.01 4.20 52 .33 0. 4. 632. 797.
1.01 4.25 53 4.42 0. 4. 632. 797.
1.01 4.30 54 .50 0. ~~~~ -a 4. 632. 797.0

F - 1.01 4.35 55 .58 0. 4. 632. 797.
-‘ .01 4.40 56 4.67 0. 4. 632. 797.

.01 4.45 57 .75 0. 4. 632. 797.0 
-.31 4.50 58 .83 0. 4. 632. 797.

1.01 4.55 59 .92 0. 4. 632. 797.
1.01 5.00 60 ~.00 0. 4. 632. 797.0
1.3 1 5.05 61 5.08 0. 4. 632. 797.0
1.91 5.10 62 5.27 9. 4. 632. 797.
1.ul .15 63 5.2~ ~

. 4. 632. 797.
1.01 .20 64 5.3~ u . 4. 632. 797.0
1.01 .25 65 5.42 0. 4. 632. 797.0
1.01 5.30 66 5.50 9. - 4. 632. 797.
1.01 .35 67 5.58 u. 4. 632. 797.
1.01 D S4O 66 5.67 9. 4. 632. 797.
1.01 5.45 69 5.75 g. 4, 632. 797.0
1.01 5.~9 70 ~.83 0. 4. 632. - 797.0 - -
1.01 5.33 71 .92 9. 4. 632. 797.0
1.01 6.00 72 .00 u. 4. 632. 797.0
1.01 6.05 73 .08 G. 4. 632. 797.0
1.01 6.19 74 .1? 9. 4. - 64g .  797.
1.01 6.13 75 .25 u. 4. 6.31. 797.
1.01 6.20 76 .34 0. 4. 631. 797.
1.01 6.25 77 .4~ 0. 4. 631. 797.

- 1.01 6.39 78 6.50 9. 4. 651. — -  7?~~
. -—1.01 6.3~ 79 .58 us 4. 631. 7~ 7.1.01 6.40 60 .67 0. 4. 631. 797.0

1.01 6.45 81 .75 9. 4. 631. 797.0
— 15 91 6.~ 9 6~ 6.43 u. 4. 641. 797. —1.01 6.3~ 8.3 .‘s2 9. 4. 6~~1. 7 9 7 .

1.01 7.Ov 84 .00 
~
. 4. 631. 197.

1.01 7.05 85 .08 (7. 4. 631. 197.
— 1.01 1.19 8~ .17 9. - 4. 64~~. - 797.

1.01 r.i~ A r  .2~ U. 4,  6~~ i. i~~ 7.
1.01 7.20 88 .33 0. 4. 631. 7~ 1. -a
1.01 745 89 .42 0. 4. 631. 797.
1.01 7 .30  90 .50 0. 4. 63i . 191. -1.31 L•~~ 

9 1 .54 0. 4. 631. 197.
1.01 ,.4y 92 .6~ 0. 4. 631. 79!.• 1.01 7.4~ 93 .75 0. 4. 631. 79,.
1.01 1.50 94 .63 0. 4. 631. 797.

— _ _ _
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Ppr -a -a -a —-a—.— -a-a— -a-a ~~~~~~ -_-a-a- s

- --a 
NO.0* HR .MN PERIOD HOURS INFLOW — - I

15 01 7.55 -a 95 7.92 0. 4. 631. 797,0
1.01 8 .00 96 8 .00 C. 4. 631. 797.0
1.01 8.05 97 8.05 0. 4. 631. 797.0

- a -  1.01 8.10 98 8.17 9. - ~
. 631. 797.

i,01 8.15 99 8.25  is . 4. 631. 797.
.01 8.20 100 8.33 0. 4. 631. 797.
.01 8.25 101 8.42 0. 4. 631. 797.0
501 8.30 102 8.50 0. 4. 631. 797.0
.01 8.35 103 8.58 0. -a 4 631. 797.0
501 8.40 104 8.67 0. 4. 631. 797.
.01 8.45 105 8.75 0. 4. 631. 797.
.01 8.50 106 8.83 0. 4. 631. 797.0— 5 01 8.55 07 8.92 1. 4. 631. 797.0 -

.01 9.00 08 9.00 6. 4. 631. 797.0

.01 9.05 09 9.08 11. 4. 631. 797.0
1.31 9.10 .10 9.17 35. - 4. 631. 797.0- - a  .01 9.15 lii 9.25 — - 58. 4. — 631. 797.0

.01 9 . 2 0  112. 9.33 83. 4. 632. 797.0
1.01 9. 25 *13 - 9.42 106. 4. 632. 797.0
1.01 9.30 114 9.50 125. 4. 633. 797.0
1.01 9.35 115 9.58 141. - - 

4. 634. 797.0
1.01 9.40 116 9.67 152. 5. 635. 797.0
1.01 9.45 117 9.75 160. 6. 636. 797.0
1.31 9.50 118 9.83 166. 6. 637. 797.0
1.01 9.55 119 9.92 171. 1. 638. 797.
1.01 10.00 120 10.00 174. 7. 639. 797.
1.0 10.05 121 10.08 177. 8. 640. 797.0
1.01 ir~.iO 122 10.17 178. 9. 641. 797.0
1.01 1 .15 123 10.25 180. - - 10. 643. 797.0
1.01 .20 124 10.33 181. 10. 644.  797.1
1.0 .25 125 10.42 182. 11. 645. 797.1
1.0 .30 126 10.53 182. 12. 646. 797.1
1.0 .35 127 10.58 183. 12. 647. 797.1
1.01 .40 128 0.67 183. 13. 648. 797.1
1.0 1 .45 129 0 .75 183. 14. 650. 797.1

— 1.01 .50 130 10.83 184. 14. - 651. — 797. - -1.0 1 1 .55 131 0 . 9 2  184 . 15. 652. 797.
1.01 .00 132 1.00 184. 16. 653. 797.1
1.01 .05 133 11.08 184. 16. 654. 797.1
1.01, .10 134 11.17 164. - - 17. 655. 797. —1.01 .15 135 1.25 184. 18. 657. 797.
1.01 •20 136 1.33 184. 18. 658. 797.1 -a
1.01 .25 137 1 1 . 4 2  184. 19. 659. 797.1
1.0 1 1..30 138 1.53 184. 20. 660. 797.1
1.01 1.35 139 1.58 184. 20.  661. 797.1
1.01 1.40 140 1.6 7 184. 21. 662. 797.1
1.01 1.45 141 11.75 184. 22. 663. 797.2
1.01 11.50 142 11.83 184. 22. 664. 797.2
1.01 11.55 143 11.92 184. 23. 665. 797.2 - -a
1.01 2.00 * 4 4  22 .00  184. 24.  66 7. 797.2
1.01 2.0 5 145 12.08 208.  24.  668. 797.2
1.01 2. 10 46 12.17 282.  25. 669.  797 .2
1.01 1~~.15 47 12.25 - 437 .  27. 67 2. 797.2
1.01 .20 48 1 2 . 33 674. 29. 675. 797.2
1.01 .25 49 12.42 953. 32 .  681. 797.2
1.01 .30 50 12.50 1232. 36. 688. 797.3
1.01 1 .35 .51 12.58 1481. 41. 697. 791.3 -1.01 1 .40 152 12.67 1688. 47.  707.  797.4
1.3 1 .45 153 12.75 1838. 54. 719. 797.4
1.0 .50 154 12.83 1947. 61. 732. 797.5
1.0 1 .55 155 12.92 2028. 68. 745. 797.6 -

1.0 1 .00 156 13.00 2090. 75. 758. 797.6
1.01 .05 157 13.08 2 41. 83. 772. 797.7
2.01 1...10 158 13.17 93. - 91. 76 7.  797.8
1.0 3.25 159 13.25 ~~55. 98. 801. 797.8
1.01 3 . 2 0  160 1 3.3 3  2 3 3 0 .  106. 816. 797.9
1.01 3.25 161 13.42 2409, 114. 832. 798.0 -

1.01 3.30 162 13.50 2485. - -  122. 848. - -  798.0
1.01 3.35 163 13.56 2552. 131. 864. 798.1
1.01 3.40 164 13.67 2606. 139. 881. 798.2
1.01 3.45 165 13.75 2646. 148. 898. 798.3
1.31 13.50 166 13.83 2675. —- 156. 915. 798.3
1.01 3.55 167 13.92 2697. 464. 932. 798.4 - -

1.01 4.00 168 14.00 2713. 173. 950. 798.5
1.01 4.05 169 14.38 2734. 281. 967. 798.6
1.01 14 .10 170 14 .17 2769. — 189. 985. 798.6
1.01 4. 1 5 171 14 .25  2 83 0 .  198 .  1 0 0 3 .  798.7
1.01 4.20 172 14.33 2918. 206. 1021. 798.8
1.01 4.25 73 14.42 3020. 215. 1040. 798.8
1.01 4 .30  74 14 .50  3121. - 22 4.  1060. 798.
1.31 4.35 75 24.’8 32*0. 233. 1080. - 799. -

1.01 4.40 76 14,67 3285. 249. 1100. 799.1
1.01 4.45 _ 77 14.75 3339. 265. 1121. 799.2
1.0 4.50 178 14.83 3378. 282. 1143. 799.2
1.0 4.55 179 14.92 3407. 298. 1164. - - 79 9 3
1.0 5.00 180 15.00 3429. 314. 1185. 799.4
1.01 15.05 181 15.06 3429. 329. 1207. 799.5r 1.0 15.10 182 15.17 3416. - - 345. 1228. 799.6
1.01 15.15 183 15.25 3398.  360.  1249. 799.6
1.01 15.20 184 15.33 3432. 375. 1270. 799.7

— 1.01 15.25 185 15 .4 2  3592. 390. 1291. 799.8
1.01 15.30 186 15.50 ‘2~!’ - 4 07 .  13 1~~. - - 799.9 —1.01 15.35 187 15.58 SuRs. 427. 134.3. 800.0
1.01 15.40 188 15.67 6641. 452. 1389. 800.
1.01 15.4 5 189 15.75 86 6 v .  486.  143 u. 800 .
1.01 15.59 190 12.83 10481. - 529. 1492. - -a 890.
1.01 15.55 191 13.92 1148g . 578. 1564. 8u0.
1.01 16 .00 192 16.00 11570. 628. 1639. 801.
1.01 16.05 193 16.08 10936. 682. 1712. 801.
1.91 16.19  19’ 16.17 9825. 731. 1?r2. $0 1.4
1.U1 16.1, 195 ~~~~~ 8478 .  773. 1831. 801.6
1.01 16.20 196 11.33 7242. 809. 184~. 801.0
1.01 16.25 197 16.42 63~ $. 839. 19~~1.
1.01 16S30 198 16.50 5579. 882. 1962. 802.0 

-aa - a- a~~~~ ~~~~~~~~ , - - - - - -a
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NO.0* HR.NN P (R100 HOURS INF LOW OUTFLOW STORAGE ~ STAGE

1.01 16.35 199 16.58 4993. 1379. 1991. 002.
1,01 16.40 200 16.67 4547 , 2137, 2011, 802.- 1.01 16.45 201 16.75 4216. ~~ 3009. 

- 2024. a02.2
BE G I N D AM FAILURE 1.01 16.50 202 16.83 3968. 3938. 2028. 892.

1.01 6.55 203 16.92 3784. 4895. 2024. 8u2.
1.01 7.00 204 17.00 3647. 5868. 2013. 802.2 -a
1.01 7.05 205 17.08 3537. 6862. — —  1994. 802.
1.01 7.10 206 17.17 34 35.  7898. 1967. 802.
1.01. 7.15 207 17.25 3324. 9064. 1932. 801.9
1.01 7.20 208 17.33 3199. 10278. 1888. 801.8
1.01 .25 209 17.42 3071. 11496. 1835. - -  801 .6AT 16.50 HOURS 1.01 .30 210 17.50 2948. 12707. 1772. 801,4
1.01 .35 2-11 17.58 2839. 12213. 1706. 801.2
1.01 .40 212 17.67 2749. 11745. 1643. 801.0
1.01 .45 213 17.75 2681. 11303. 1582. 800.8
1.01 1 .50 214 17.83 2633. 10885. 1524. 800.6
1.01 .55 215 17.92 2600, 10488. 1469. 803.4
1.01 .30 216 18.00 2577. 10113. 1415. 800.2
1.01 .05 217 18.08 - 2530. 9757. 1365. - 800.0
1.01 8.10 218 18.17 2429. 9415. 1316. 799.9
1.31 8.15 219 18.25 2234. 9080. 1268. 799.7
1.31 8.20 220 18.33 1943. 8745. 1221. 799.5
1.01 18.25 221 18.42 1603. 8408. 1174. - 799.4
1.01 8 .30  222 18.50 1265. 8068.  1127. 799.2
1.01 8.35 223 18.58 963. 7726. 1081. 799.C
1.01 8.40 224 18.67 7 1 3 .  7 3 9 8 .  1034. 798.8
1.01 8.45 225 18.75 568. 7373. - 989. ‘ 798.6
1.01 8.50 226 18.83 530, 6757. 945. 798.5

- - 1.01 8.55 227 18.92 495. 6452. 903. 798.3
1.01 19.00 228 19.00 462. 6157. 863. 798.1
1.01 19 .05  229 19.08 431. 5872. 825. 797.9 —

1.01 19.10 230 19.17 402. 5597. 788. 797.8
1.01 19.15 231 19.25 375. 5333. 753. 797.6
1.01 19.20 232 19.33 350. 5079. 720. 797.4
1.01 19.25 233 19.42 - -  3 2 6 .  - 4834. —— 688. 797.3 —

1.01 19.30 234 19.50 305. 4599. 658. 797.1
1.01 19.35 235 19.58 284. 4375. 629. 797.0
1.01 19.40 236 19.67 265. 4173. 601. 796.8
1.01 9.45 237 19.75 247. 3978. - -  575. - 796. 7 —

1.01 9.50 238 19.83 231. 3789. 550. 796.5
1.01 9.55 239 19.92 215. 3608. 526. 796.4
1.01 3.00 240 20.00 201. 3434. 503. 796.3
1.01 ~0.05 241 20.08 -- -- -- a 187. 3266. 481. 796.1 -a
1.01 20.10 242 20.17 175. 3104. 461. 796.0
1.01 20.15 243 20.25 163. 2949. 441. 795.9
1.01 20.20 244 20.33 152. 2800. 422. 795.7
1.01 20.25 245 20.42 - -  142. - 2657. 404. 795.6
1.01 20.30 246 20.50 133. 2521. 388. 795.5
1.01 20.35 247 20.58 124. 2389. 372. 795.4
1.01 20.40 248 20.67 115. 2264. 356. 795.3
1.01 20.45 249 20.75 — - 108. 2144. 342. 795.I
1.01 20.50 250 20.83 100. 2030. 328. 795.0
0.30 0.00 251 20.92 - 94. 1921. 315. 794.9
0.00 0.00 252 21.00 87. 1817. 303. 794.8
0.00 0 . 0 0  253 21.08 82. - 1718. --—---a- 291. 794.7
0.00 0 . 0 0  254 2 1.17 76. 1624. 281. 794.6
0 . 0 u  .00 255 21.25 71. 1535. 270. 794.5
0.0 3 .00  256 21.33 66. 1450. 260.  794.4
0.00 .00 257 21.42 62. 1369. 251. 794.3

-a 0.00 .30 258 21.50 58. 1293. 242. 794.3
0.00 .00 259 21.58 54. 1220. 234. 794.2
0.00 .00 260 21.67 50. 1152. 226. 794.1
0.03 .00 261 21.75 47. 1087. 219. 794.0
0.00 .00 262 21.83 44. 1026. 212. 793.9
0 .00  .uO 263 21.92 41. 968. 205. 793.9
0.00 .00  264 2 2 . 0 0  38. 913. 199. - —  793.

- 
- 0.00 .00 265 22.08 36. 862. 193. 793.

0.30 .00 266 22.17 33. 813. 188. 793.7
0.00 .00 267 22.25 31. 767. 182. 793.6
0.00 .00 268 22.33 29. 724. — 178. — 793.5 -—0 .00  . 0 0  269 2 2 . 4 2  27.  683. 173. 793.5
0.00 .00 270 22.50 25. 645. 169. 793.4
0.00 .00 271 22.58 23. 609. 164. 793.4
0 .00  .00  272 22.67 22. 575. 160. 793.3
0.00 .00 273 22.75  20. 543. 157. 793.3
0.00 .00  274 22.83  19. 513. 153. 793.2
0 . 0 0  .00 275 22 .92 18. 485. 150. 793.2
0.00 .00 276 23.00 17. 458. 147. 193.1
0.00 u . 00  277 23 .08  15. 433.  144 .  ,93.1
0.30 0.00 278 23.17 14. 410. 141. 793.1
0.00 0.00 279 23.25 13. 388. 138. 793.0
0.00 0.00 290 23.33 13. - -  368. 136. 793.
0.03 0.00 281 23.42 12. 349. 134. 793.
0 . 0 0  0 .0  282 23.50 12. 331. 131, 792.9
0.30 0 . 0 0  283 23.58 12. 314. 129. 792.9
0.30 0.0 284 23.67 1?. — ?98. — 127. 792. - —
0.00 0.00 285 23.75 1~. ~83. i26. 792.
0.00 0.00 286 23.83 £2. 269. 124. 792.8
0.00 0.00 287 23.92 12. 256. 122. 792.8
0.00 0.00 288 24.00 12. - 243. - - 121. 792.8 - —

PEAK OUTFLOW IS 12707. AT TIME 17.50 HOURS

-a - - - - -

- - - - -
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SUMMARY OF DAM SAFETY ANALYSIS

—. INITIAL—VALUE - —SPILLWA Y --CRE4T— - T4 —4~-—QA*---— —
ELEVATION 797 00 796.50 802.00
STORAGE 633. 543. 19~3.OUTFLOW 4. —______ 

0. S...

RA TIO ~AX IMJM MAXIMU M MAX IMUM MAX IMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTN STORAGE OUTFLOW OVER TO~ M AX OUTFL OW FAILURE

— ‘MF———W. S.EL(V —OVER OAM AC FT— CF9 HOURS HOUR8 flQIIIS
1.00 802.60 .60 2138. 2545. 4.08 lI.O~ 9.fl•80 802.(~7 •07 1976, 944. 1.D~ IS.5v

8~O-w3$ 0.90 1646 ,, 633 , 0.~0.40 799.~ 5 0.09 1311. 404. 0.0
.20 798..7 0.Ov 971, 183. 0.00 1 .35

SUMMARY OF DAM SAFETY ANALYSIS

INITIAL VALUE SPILLWIY CREST TOP OF DAMELEVATION 797.00 796.50 SSS.H
STORAGE 633. S43. 5953.

_____ OUTFLOW _____ .4. ._.. 0._ .. - 85$, _______

~~~~~~~ ~~~~ .~~. ~~~ .~~ ~~~~ ~~~~~~~~~~1.00 802.24 .24 2028. 12707, .77 17,55 16.45

PLAN 1 STATION 1

~~~~ ~~~ — I
1.00 126Sf. 7~3,4 17.4$

~ 
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~~~~~~~~~~~~~~~~~~~~~~~~~~
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